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TIER II OPERATING PERMIT APPLICATION
AND APPLICATION FOR A PERMIT TO CONSTRUCT
(REVISION 1)

Micron Technology, Inc.

1.0 INTRODUCTION

This application is submitted for Micron Technology, Inc.’s (MTT’s) semiconductor
manufacturing facility and related operations at 8000 South Federal Way, Boise, Idaho 83707,
7560 S. Federal Way, and 3851 E. Columbia Road (hereafter, the “F acility”). The Facility is
governed by a Tier I operating permit issued on December 24, 2002.

Under condition 4.10 of the Tier I permit, MTT agreed to apply for a Tier II permit. During the
fall of 2002 and winter of 2003, DEQ and MTI discussed the scope, content, and methodology
for the Tier II application. MTI submitted a Tier II permit application on March 14, 2003. On
June 2, 2003, the Idaho Department of Environmental Quality (DEQ) deemed the application
complete. A copy of DEQ’s completeness determination is attached as Appendix A.

This application is a voluntary revision to update the 2003 Tier II permit application. In
preparation of this revised application, MTI staff met with DEQ staff a number of times in
spring 2005. In May 2005, DEQ staff members toured the F acility and were briefed on the
systems MTT uses to calculate air emissions. Concurrently, during 2004 and 2005, MTI staff,
DEQ staff, other industry representatives, and environmental groups participated in the
negotiated rulemaking to develop the Facility Emission Cap (FEC) rule. The FEC rule was
approved by the Board of Environmental Quality on November 17, 2005. The terms and
conditions of the FEC rule became effective on April 11, 2006.

Through its consultants, Geomatrix Consultants, Inc. (Geomatrix), MTI confirmed with DEQ
modelers in June 2005 that the DEQ-approved protocol used in the 2003 Tier II permit
application remained generally appropriate. This application reflects those discussions and the

correspondence among DEQ, MTI environmental staff and Geomatrix.

The purposes of this application are to:
e Update the emission inventory,
e Refine proposed Facility emission caps (FECs),

e Propose permit terms,
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e Authorize potential minor modifications to the Facility, including potential
construction of additional manufacturing capacity, that may increase emissions
under the proposed FEC,

e Incorporate terms of the Third Amended Consent Order into a Tier II permit, and

¢ Develop an alternative tracking system for substances listed at IDAPA 58.01.01.585
and 586.

MTI seeks the flexibility to construct minor modifications and to operate the Facility within the

FEC limitations subject to a mutually agreeable compliance demonstration method.

This application addresses potential ambient impacts of anticipated changes at the Facility, with
the objective of avoiding the need for additional modeling during the permit term. The
application identifies Facility-wide emissions of criteria pollutants and substances listed at
IDAPA 58.01.01.585 and 586. Using Boise meteorological data and a dispersion model
recommended by the U.S. Environmental Protection Agency (EPA), the application identifies
the maximum ambient concentrations of criteria pollutants and compares those predictions with
established regulatory criteria. The modeling demonstrates the Facility will not cause or
significantly contribute to a violation of any ambient air quality standards (IDAPA
58.01.01.203.02 and 403.02), even with the proposed increases in criteria pollutants under the
proposed FECs.

1.1 RECENT RULEMAKING TO CODIFY FACILITY EMISSIONS CAPS

On March 3, 2004, DEQ published notice of negotiated rulemaking, Docket 58-0101-0401, “to
review the structure and efficiency of the air quality permitting rules to modernize, update, and
clarify appropriate portions.” The rulemaking participants concluded negotiation of a proposed
rule to codify a mechanism to improve operational flexibility for industrial facilities that are
minor sources of criteria pollutant emissions. The rule is intended to reduce administrative
burdens on government and industry by providing advance approval of changes to facilities
while also ensuring compliance with ambient air quality criteria. The Facility Emission Cap
(FEC) rule established procedures to create emissions caps through the Permit to Construct or

Tier II operating permit processes. A copy of the final rule is attached as Appendix B.

Semiconductor manufacturing facilities are good candidates for a FEC permit because such
facilities routinely make numerous equipment, process, and recipe changes due to the
development of new technologies, equipment, processes, and products, typically without any
material effect on the nature or amount of emissions. In exchange for improving operational

flexibility, a FEC sets Facility-wide emission limits.
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1.2 ORGANIZATION

Chapter 2 of the application presents a description of the manufacturing processes at the
Facility. Next, Chapter 3 of the application describes the sources of emissions and MTI’s
approach to calculating emission rates. Chapter 4 identifies the proposed FECs, describes how
the proposed FECs were derived, and presents proposed permit conditions. Chapter 5
summarizes a conservative modeling assessment of the FECs to demonstrate that criteria
pollutant emissions would not cause or significantly contribute to a violation of any ambient air

quality criteria.

In addition to all the information required by IDAPA 58.01.01.202 and 402, DEQ requested an
emissions inventory of substances listed at IDAPA 58.01.01.585 and 586. Though there are no
regulatory requirements to submit nor criteria contained in the Rules to evaluate site wide
emissions of the substances listed in section 585 or 586, MTI took the additional step of
providing estimates of emissions of substances listed at IDAPA 58.01.01.585 and 586 as
requested by the DEQ. These materials are addressed in Chapter 4. Micron also engaged
Geomatrix to model Facility estimated future increases in emissions of substances listed at
IDAPA 58.01.01.585 and 586; the results of the modeling are included in Chapter 4.
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2.0 PROCESS DESCRIPTION

MTI manufactures semiconductor devices (also called chips or die) on silicon wafers. A
description of the manufacturing processes is outlined in detail below. The processes are
currently conducted in varying degrees in the four fabrication areas at MTI: two production
fabrication areas (Fab 1A and Fab 1B), one production support area (Fab 1C), and a research
and development (R&D) area (Fab 4). Once fabrication is complete, chips are assembled and
tested.

The Facility must constantly adapt to changing product mix, architecture, and functionality.
The nature and rapid pace of constant technological change affects the type, number, and
configuration of equipment (also known as “tools” in the industry) required to fabricate chips
or die. The Fabs currently perform the basic processes described in detail below: cleaning,

diffusion, photolithography, wet etch, dry etch, diffusion, implant, and metallization.

2.1 BACKGROUND

The semiconductor industry is well known for its rapid technological innovation. Because of
the pace of innovation from the continual development of new equipment, processes, and other
technologies, tools required to perform the processes (generally batch processes, not continuous
assembly-line processes) often have useful lives of only three to five years. Equipment in more
mature industries like lumber, pulp and paper or utilities may last 50 years or more. The
memory business has historically incorporated new technology into production before other

semiconductor producers (e.g., digital signal processors).

Most memory chips are virtually identical from one manufacturer to the next. Standard
memory specifications developed by the industry make most computer memory
interchangeable regardless of manufacturer. Most memory, therefore, is a commodity. In a
commodity product business, the main opportunity to gain an advantage on the competition is

by reducing the cost per part sooner than the competition.1

One of the keys to decreasing manufacturing cost is shrinking the die and the chip’s
components (e.g., transistors, capacitors, and circuitry). This is accomplished either by design
changes (rewiring the circuitry or chip architecture) or by decreasing the feature size (line
width) of the semiconductor circuitry through advances in photolithography. Semiconductor

circuitry is a complex series of paths, like a road system, for conducting electricity. Imagine a
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road system with lanes ten feet wide, five layers deep, covering five square miles, with millions
of on- and off-ramps. Now imagine designing and executing over time a gradual decrease in
lane width to eight feet, then five, then three and a half, then two, and so on as the available real
estate shrinks — all while still maintaining a functional road system. In semiconductor

manufacturing, all this occurs at the sub-micron level.

Another key to decreasing manufacturing costs is increasing wafer size. By increasing wafer
size, a manufacturer can hope to increase production output by producing more die from each
wafer. MTI is constantly exploring opportunities to reduce manufacturing costs through die
shrinking, increased wafer size, or other possibilities as part of its normal mode of operation,

including routinely rearranging tools, processes, and chemistry.

New photolithography tools are required for the decreasing progression in line width. Just as
you would expect in reengineering and rebuilding a road there will be inevitable collateral
challenges that arise. Challenges may arise in other process areas as you decrease line width or
modify the chip architecture to fit the smaller wafer real estate. New tools may be required for
the other processes to overcome these new manufacturing challenges. The chip is builtin a
series of patterned layers with different materials on each layer requiring a different process
step. Considerations must be given to how a material will be deposited, excess material
removed, how that material will interact with a different material next to it or on top of it, and
how subsequent processing of different materials will affect the first material. As the
technology and chip design changes some tools may need to be changed to solve particular
challenges. Some existing tools may continue to be useful and do not require replacement.
There is no hard and fast rule. Tt requires a case-by-case evaluation each time the chip design

or technology changes.

During the mid-1990s, the semiconductor industry underwent a transition from six- inch wafers
to eight- inch (200mm) wafers. Similarly, the industry is currently transitioning to twelve inch
(300mm) wafers. It is possible that at some point in the future the entire Facility may begin
processing 300mm wafers. The growth component MTT requests allows for the potential

conversion of the Facility to 300 mm wafers.

' A cost advantage allows one or more competitors to either remain profitable or suffer less financial harm when
commodity prices drop.
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2.2 MANUFACTURING

2.2.1 Fabrication

2.2.1.1 Cleaning

Silicon wafers are cleaned to remove particles and contaminants such as dust. Aqueous acid or
acid mixtures are the most commonly used cleaning solutions. Use of acids is generally
necessary because of the solubility characteristics of silicon, silicon oxide, and common
contaminants. A variety of acids may be used depending on the nature of the material to be

removed.

2.2.1.2 Diffusion

The next step in the process depends on the type (i.e., imager, flash, DRAM), of integrated
circuit device being produced, but commonly involves the diffusion or growth of a layer or
layers of silicon dioxide, silicon nitride, or polycrystalline silicon (see Figure 2-1). For
example, an initial layer of silicon dioxide with the subsequent deposition of a silicon nitride
layer is commonly applied to metal oxide silicon devices. Diffusion processes can be
conducted at atmospheric pressure or in a vacuum chamber and are typically conducted at
temperatures between 400 and 1200°C. Chemicals and gases necessary to obtain the desired
effect are flowed for a limited time into the chambers where a reaction takes place, depositing a
layer of the element or compound on the surface of the wafer. Wafer residence times in the
chambers can range from several minutes to twenty-four hours. Several products containing
VOCs may be used in the diffusion step depending on the desired composition of the layer. As
gases react in the diffusion process, a small amount of particulate matter may be produced and

emitted.
Figure 2-1
SCHEMATIC REPRESENTATION OF A WAFER AFTER DIFFUSION
I\z/e;)fgiited layer :

2.2.1.3 Photolithography

The wafer then proceeds to the photo process. Vapor priming occurs first to remove any
moisture present on the surface of the wafer to prepare it for optimum photoresist adhesion.

The wafer continues on to coat tracks where it is coated with a photoresist, a photosensitive
emulsion, followed by a rinse to remove excess photoresist from the edges and backside of the -

wafer. The wafer is next exposed to ultraviolet light using glass photomasks that allow the
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light to strike only selected areas and depolymerize the photoresist in these areas (see

Figure 2-2). After exposure to ultraviolet light, exposed resist is removed from the wafer on
develop tracks and rinsed off with deionized (DI) water. Some wafers may be further baked to
harden the photo mask layer. This hard bake process, designed to cross-link and harden the
polymers in the photoresist, occurs after the volatile constituents have been driven off. Photo
allows subsequent processes to affect only the exposed portions of the wafer. Wafer residence
times during chemical application in the photo process can vary from several seconds to ten or

fifteen minutes.

Figure 2-2
SCHEMATIC REPRESENTATION OF A WAFER DURING
AND AFTER PHOTO
UV light
\L \L ¢ Photoresist

2.2.1.4 Etch

Etching of the wafer is then conducted to selectively remove deposited layers not protected by
the photoresist material (see Figure 2-3). Either dry or wet etch processes may be used
depending on the type of layer being removed. Dry etch uses a high energy plasma to remove
the target layer. Process gases are ionized under vacuum pressure to form plasmas capable of
etching specific layers. Wet etch may also be used to remove specific layers from the wafer.
Some wet etch processes, however, also perform cleaning functions and prepare the wafer for
subsequent processing. Wet etch is generally conducted at atmospheric pressure. Both etch
processes may be conducted at ambient temperature or elevated temperatures (400°C or
higher). Chemicals and gases used in both etch processes may be used in varying quantities
depending on the specific objective of the etch being conducted. Wafer etching can be
conducted for anywhere from two minutes to more than two hours. Some of the VOC-
containing material used in etch processes may be discharged to either the hazardous waste or

industrial wastewater collection systems.
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Figure 2-3

SCHEMATIC REPRESENTATION OF A WAFER AFTER ETCHING

Photoresist —> .
Deposited layer —>|
Wafer —>

2.2.1.5 Doping (Diffusion and Implant)

Following etch the wafer moves on to a process where dopants are added to the wafer or layers.
Dopants are impurities such as boron, phosphorus, or arsenic. Adding small quantities of these
impurities to the wafer substrate alters its electrical properties. Implant and diffusion are two
methods currently used to add dopants. During implant a chemical is ionized and accelerated
in a beam to velocities approaching the speed of light. Scanning the beam across the wafer
surface implants the energized ions into the wafer. A subsequent heating step, termed
annealing, is necessary to make the implanted dopants electrically active. Diffusion is a vapor
phase process in which the dopant, in the form of a gas, is injected into a furnace containing the
wafers. The gaseous compound breaks down into its elemental constituents on the hot wafer
surface. Continued heating of the wafer allows diffusion of the dopant into the surface at
controlled depths to form the electrical pathways within the wafer (see Figure 2-4). Solid

forms of the dopant may also be used. Implant is currently conducted in Fab 1C only.

Figure 2-4

SCHEMATIC REPRESENTATION OF A WAFER AFTER IMPLANT

Photoresist —— -
Deposited layer ———>
Wafer ——

Implanted dopant

2.2.1.6 Metallization

Metallization is a process that can be used to add metal layers to a wafer. Sputtering and
vacuum deposition are forms of metallization that may be used to deposit a layer of metal on
the wafer surface. In the sputtering process the source metal and the target wafer are
electrically charged, as the cathode and anode, respectively, in a partially evacuated chamber.
The electric field ionizes the gas in the chamber and these ions bombard the source metal
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cathode, ejecting metal which deposits on the wafer surface. In the vacuum deposition process
the source metal is heated in a high vacuum chamber by resistance or electron beam heating to
the vaporization temperature. The vaporized metal condenses on the surface of the silicon
wafer. Some VOCs may be used in the diffusion process, but are generally not used in the

implant or metallization processes.

2.1.1.7 Wafer-Level Packaging

Rather than being assembled into protective packages as described in Section 2.2.3, some
semiconductor chips are processed further at the wafer level. Wafer level packaging consists of
extending the wafer fabrication process to include device inter-connection and device

protection processes.

2.1.1.8 Other Wafer Fabrication Steps

The wafer is then rinsed in an acid or solvent solution to remove the remainder of the hardened
photoresist material. A second oxide layer is grown on the wafer and the process is repeated.
This photolithographic-etching-implant-oxide process sequence may occur a number of times
depending upon the application of the semiconductor. During these processes the wafer may
be cleaned many times in acid solutions followed by DI water rinses and solvent drying. This
is necessary to maintain wafer cleanliness. The rinsing and drying steps may involve the use of

a VOC-containing material.

The wafer fabrication phase of manufacture ends with an electrical test (probe). Each die on
the wafer is probed to determine whether it functions correctly. Defective die are marked to

indicate they should be discarded. A computer-controlled testing tool quickly tests each circuit.

2.2.2 Fabrication of Masks

As noted above, the photo process employs photomasks. Photomasks (or masks), are very flat
pieces of quartz or glass with a layer of chrome on one side. Circuit designs are etched into the
chrome. The manufacturing process to produce a mask is similar to, but much simpler than the
process to make a silicon-based electrical device. Production of silicon-based devices includes
many steps and can take up to several months to manufacture; whereas, a mask requires
relatively few steps and only about a week to manufacture. Masks are produced in the “Mask
Shop” (Building 80), located in the northeast portion of the site.

The major steps involved in producing a mask are:

e Lithography
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e Develop
e Etch
e Strip

These steps are very similar to those discussed above and utilize similar chemicals. The mask

manufacturing process has lower emissions of VOCs than the wafer manufacturing process.

In May of 2006, the Mask Shop changed ownership. MTI entered into a joint venture with
another company (Photronics) to produce masks. MTI is the majority owner of the new
company called MP Mask LL.C. MTI has determined that the Mask Shop is part of the Facility
as it is under common control, located on contiguous property, and classified under the same
Standard Industrial Classification as the Facility. IDAPA 58.01.01.006.36. Therefore, the
Mask Shop is included in this permit application.

In addition, MTI recently entered into an agreement with Photronics to construct a second mask
shop. The current plan is to locate the new mask shop at the Facility. See Figures L-1 and L-5
in the appendices. Emissions associated with the new mask shop, as of the date of this
application, indicate that it is exempt from the requirement to obtain a PTC. The new building

and associated emissions are addressed in Appendix G.

2.2.3 Assembly

After the fabrication processes are completed, most semiconductor chips are assembled into
protective packages. The wafers are first mounted on tape in a metal frame where the wafer is
sectioned by a wafer saw to separate the individual chips or die. Die are picked off the tape and
attached to the bonding pad of a leadframe. Die attach cure ovens heat treat the die/leadframe
assembly for several hours. The die is then connected to the legs of the leadframe by fine
bonding wire. A protective coating is applied to the die and hardened in die coat cure ovens.
The entire die is then encapsulated with a protective molding compound. The leadframe strip is
trimmed and individual die leads formed. The legs of individual die packages are then plated
to provide reliable electrical contacts. Individual die may then be sold as die or assembled
further into memory modules. Several VOC-containing materials are used in the assembly

process.

2.2.4 Test
After assembly or wafer level packaging, the complete die are run through a series of tests for

classification and final checking. There are several different tests run during this phase. Tests
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are conducted at varying temperatures to check for early failure of the die and to verify the
speed of each die. A final visual check of the die is conducted before they are packaged and

shipped. No pollutants are currently emitted by the testing process.

2.3

SUPPORT OPERATIONS

Numerous operations are conducted at the MTI Facility in support of the manufacturing

process. These include:

natural gas boilers used to supply steam for general heating and humidification;
cooling towers used to dissipate heat from non-contact cooling water;

an industrial wastewater treatment plant used to treat manufacturing wastewater to
levels suitable for either land application or discharge to a publicly owned treatment
works;

temporary storage of solid and liquid hazardous waste and secondary materials
generated at MTI pending shipment to a licensed off-site treatment, storage, and
disposal facility or for lawful reuse or other recycling;

storage and dispensing of unleaded gasoline and diesel fuels;

painting and welding in support of new construction and maintenance of existing
equipment and facilities;

maintenance of surfaces in production areas by general cleaning activities; and

emergency equipment.

MTT also assembles printed circuit boards, assembles custom test equipment (i.e., Ambyx

ovens), and provides finished product packaging, as well as other support operations as part of

its Systems Integration Group (SIG).
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3.0 SOURCES OF EMISSIONS AND EMISSION CALCULATIONS

This section addresses Facility emissions of regulated air pollutants (specifically, criteria
pollutants and HAPs as defined by IDAPA 58.01.01.006.82) and pollutants listed at IDAPA
58.01.01.585 and 586.

Emission sources at the Facility are divided into the following general emission units:
manufacturing processes, boilers, emergency equipment, and miscellaneous emission sources.

Descriptions of these emission units follow.

3.1 MANUFACTURING PROCESSES

311 VOC and HAP Emissions Mass Balance

The manufacturing process is the principal source of VOC and HAP emissions from the
Facility. VOC and HAP emissions from manufacturing processes are estimated based on a
conservative mass balance method. In this section, MTI describes how VOC and HAP
emissions are calculated and controlled. This section was previously presented in MTI’s May
1999 Tier I permit application and was previously analyzed by DEQ (see page 18 of the
Technical Memorandum supporting the Tier I permit issued December 24, 2002).

The mass balance method results in conservative emission estimates. The batch nature of the
manufacturing process dictates that materials be used in different quantities and different ratios
in each of the hundreds of different tools used. Also, as technology continually improves, there
may be wholesale changes in the way tools operate or in the type or quantity of material
required for a given process. A mass-balance method of estimating emissions can best account

for these continuous variations in the production process.

With the exception of some support operations (e.g., general-production cleans, discussed
below), most VOC-containing waste materials from manufacturing are segregated and handled
as either hazardous waste or used in lawful recycling. Tracking the production of bulk
hazardous waste and recycling activities allows a mass-balance calculation to estimate
manufacturing emissions. Any VOCs or HAPs are assumed to be emitted if they cannot be
accounted for in the bulk hazardous waste or recycling activities. This is a conservative
approach, since the material constituents may also be consumed in the manufacturing process.
This mass-balance method accounts for all sources of VOC or HAP emissions in the
manufacturing process, including production, fugitive emissions, hazardous or volatile tank or
line losses. For this reason, these specific sources of emissions are not fully described

separately, but are instead included as part of the manufacturing emissions unit.
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The quantity of materials issued from the central MTI warehouse and the quantity of bulk

liquid hazardous waste and recycled materials shipped offsite are the basic elements of the

mass-balance method. The basic concept of the mass-balance method is illustrated in

Equation 1.

Constituents
used in

uncontrolled -

processes

Uncontrolled
process
constituents
intrackable liquid

wasies

Constituents
used in
controlled

processes

Controlled
process
constituents
intrackable liquid

wastes

- Efficiency

Control
Equipment

100

0

As discussed in Section 2.2, “Manufacturing,” production materials containing VOCs and

HAPs are used throughout the semiconductor manufacturing process and in related support

operations. Most materials purchased for use at MTT are processed through a single warehouse.

This warehouse records the type and quantity of materials received and provides temporary

storage until they are required by the production or support areas. Chemical handlers at MTI

are specifically tasked with providing materials to the production and support areas on an as-

needed basis. Records are made of many materials issued to the chemical handlers from the

warehouse. Some materials purchased for use at MTT are received and directly distributed in

bulk quantities. Records of these bulk shipments are also retained.

Consituent
usedin |=
process

Materials

Materials

Percent

issued from+ received |x| constituent
in material

warehouse

in bulk

2)

The constituents of production materials can change at any time and be replaced with non-VOC

or non-HAP constituents, or with more volatile constituents. Some of the production processes

are abated with pollution-control devices, while others are not. To account for these controls,

the specific constituents must be identified. Even if the material constituents do change,

however, the mass-balance method can account for the changes and reflect any impact on

emissions. However, not all materials used in a process necessarily have emissions to the air.
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Liquid waste shipped off site

Liquid organic waste materials are piped from tools to holding tanks to await shipment. MTI
deals with nonhazardous and hazardous liquid waste streams. Under the state hazardous-waste
regulations, which incorporate the federal Resource Conservation and Recovery Act (RCRA)
regulations, MTI is considered a large quantity generator, as opposed to a treatment storage and
disposal facility (TSDF). As a large quantity generator, MTI is required by law to remove from
the premises any hazardous waste generated at the Facility within 90 days of generating the
waste. Prior to shipment, waste profiles are reviewed and updated for accuracy based on
process knowledge and any sampling that may have occurred. When necessary, the tank
contents are transferred to a tanker truck for shipment to a licensed TSDF for final disposition.
The quantity of hazardous waste transferred to the tanker truck must also be recorded on a
manifest as a matter of law. The quantity of nonhazardous waste is also tracked. The results of
the waste analysis and the manifest records can be used to determine the quantity of VOC or

HAP constituents in the liquid organic wastes.

Constituent quantity Percent Liquid waste
inliquid =| constituent in |x| quantity 3)
organic waste waste analysis shipped
Solid waste

Not all material uses are receptive to this mass-balance, method, however. Examples include
the general-production cleans that take place on a daily basis throughout the Facility. These
cleans and other similar support operations may use VOC- or HAP-containing materials that
when discarded may not be processed through the hazardous waste systems. Some may be
processed as hazardous waste but are in a solid form (e.g., rags, gloves, etc.). Others may not
qualify as hazardous waste and may be disposed of as common trash. The quantity of solid
waste can be tracked. However, the critical component of solid-waste streams for emission
calculation purposes is the percent composition of volatile constituents. This data is more
difficult to obtain from wastes in solid form. As a result, any manufacturing or support
functions that cannot be specifically tied to a liquid hazardous waste stream will have emissions
based entirely on usage. All VOC- or HAP-containing materials used in these particular
processes will be assumed to be emitted. This is a conservative method, since no credit is taken

for the quantity of volatile constituents that may be present in any solid waste shipped offsite.
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Air pollution control equipment

The final element in the mass-balance calculation involves the credit for air pollution control
equipment. The quantity of materials used in processes that are vented to air pollution control
devices is tallied separately from the quantity of materials used in uncontrolled processes. The
remaining fraction available to be emitted from controlled processes is reduced by the
efficiency of the appropriate control device. Any remaining VOC or HAP constituents
represent the air emissions from the Facility. Section 4.2 addresses proposed enforceable

conditions for air pollution control equipment.

3.1.2 PM Emissions

The primary source of PM emissions from manufacturing is gas to particle conversion. As
discussed below, this may occur after oxidation of gases in control devices or as materials
evaporated from heated liquid materials condense. The majority of the manufacturing PM
emissions are exhausted through scrubbers. MTI applies a number of conservative assumptions

when calculating PM emissions from the manufacturing process.

PM formed by oxidation of gases

There are two primary oxidation processes that form particulate matter at MTI: 1) the oxidation
of process gases in VOC abatement devices and 2) the oxidation of pyrophoric gases in safety
equipment. MTI calculates PM emissions from the VOC abatement devices based on standard
AP-42 emission factors for natural gas combustion because natural gas is used for pilot lights.

The resulting emission rates are very low.

Pyrophoric gases are those that ignite spontaneously when exposed to air. Because silane is a
pyrophoric gas, manufacturing processes using silane must be connected to a safety device that
oxidizes excess silane in a controlled environment. The safety device manufacturer estimates
that 99.99% of the silane will be converted to silicon dioxide, a particle. Other particulate
forming gases will have similar conversion efficiencies in the oxidizer and are listed in
Appendix C. Using silane as an example, the following indicates that for every mole of silane
gas, 1.9 moles of silicon dioxide will be formed. The equation also assumes that MTI’s wet

scrubbers control 90 percent of the resulting silicon dioxide particulate matter.”

% The wet scrubbers are already required by IDAPA 58.01.01.220 — 222, but are not “applicable requirements”
within the meaning IDAPA 58.01.01.300. One of the purposes of this permit application is to incorporate scrubber
operating conditions in the Tier I permit.
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[1182119 _118.21b

yr yr
(Usage — returned) x conversionx stoichiometry x controlefficiency = total

Jx99.99%x1.9>< (1-0.9) =202.116/ yr
“)

Evaporation and condensation of liquid materials

In the wet process area, hydrofluoric acid (HF) and hydrochloric acid (HCI), among other
chemicals, are used in liquid form in baths. During processing of wafers, some of the chemical
bath will be depleted as wafers are removed from the chemical bath and placed in a rinse bath.
After certain time intervals, baths need to be “topped off” due to loss of chemicals from drag
out and evaporation. MTI conservatively assumes that the amount of chemical needed to top

off baths is due entirely to evaporation.

MTI conservatively assumes that 10% of the total usage of liquid chemicals evaporates and is
emitted from wet baths such as HF baths and HCI baths. The wet process baths are connected
to acid gas scrubbers that provide control efficiencies as listed in Appendix D. An example

calculation of HCI emissions from Fab 1B Wet Process is shown in equation 5.

2506/b
yr

x10% x (1 - 0.95) =12.531b/ yr (5)

Usage % Evaporation rate x (1 — Control Efficiency) = Total Emissions

As discussed above, emissions are derived from chemical usage. Chemical usage records are
tracked by department. Each building and each stack is associated with a department, and
factors are used to distribute departmeht emissions to each stack. The modeling analysis that
has been completed for this application is based on stack locations and calculated emission

rates for each stack and each department.

MTI consistently applies a number of conservative methodologies when calculating particulate

matter emissions from the following gaseous and liquid materials:

e Gases such as silane, diborane, phosphine, and tungsten hexafluoride may be delivered
to the process tools in cylinders or through a bulk distribution system. If distribution
occurs via cylinders, the cylinders are changed out and returned to the vendor before
they are completely empty to avoid contamination and process interruption. MTI

subtracts the amount of gas returned to the vendor from the emissions calculations.
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Using silane as an example, Equation 4 (above) subtracts the amount of gas returned to

the vendor from the total amount used in the process.

e Particulate matter emission calculations are based on total gas usage and do not account

for any of the chemical consumed in the process.

e MTI has found that particulate matter formed in the process deposits in the ductwork
leading to the scrubbers, but MTI still assumes this particulate matter is emitted.

e Emission calculations for HF and HCI include HF used, HCI used, and HF and HCl
formed from the use of other chemicals such as trans-1,2 dichloroethylene and boron
trifluoride. Several of these compounds are probably not emitted as particulate matter
as defined in IDAPA 58.01.01.006.66, but MTI makes the conservative assumption that
they are emitted as particulate matter. If HF and HCI are used in the gaseous form, they
are distributed by cylinders and, similar to the silane example above, a small amount

will remain in the cylinder when it is sent back to the vendor.

3.2 BOILERS

Small boilers with rated (nameplate) heat inputs ranging from approximately 1 to 30 million
British thermal units per hour (MMBtwhr) provide steam to heat the Facility as well as to
humidify portions of the manufacturing process. In reality, these boilers are physically limited
by ambient conditions such that they can not run at their rated capacity for an entire year. The
boilers may operate at rated capacity for short periods of time during periods of extreme cold.
Nonetheless, hypothetical annual emissions based on continuous operation at the boilers’

nameplate capacity are presented in Appendix E.

Seven of the boilers are located in building 4 while 9 boilers are located in building 25. Boilers
in building 80 and building 32 are very small (< 10 MMBtu/hr).

All the boilers are fired by natural gas, and are operated in a staging process in order to provide
a continuous supply of steam for a fluctuating demand. Pressure sensors are used to fire or idle
boilers as needed to maintain 50 pounds of steam in the system. The boilers are configured
such that the lower capacity boilers operate at low steam demand and the higher capacity
boilers operate during periods of high steam demand. Steam used to provide heat to

manufacturing processes does not come in contact with the processes.
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MTI calculates boiler NOx and CO emissions using manufacturer data and other pollutant
emissions using EPA’s “Compilation of Air Pollutant Emission Factors, Volume I: Stationary
Point and Area Sources,” also known as AP-42.> Boiler operations depend on demand for heat
and therefore fluctuate throughout the year. Natural gas usage for boilers in buildings 4 and 25
is monitored and recorded by individual meters on each boiler. Recorded natural gas usage
rates are used to calculate actual emissions. Example calculations for actual PM10 and NOx

emissions from boiler 1 in building 4 are shown in Equations 6 and 7.

4.608 £ +07 i 7.6E-061b _ 350 21b (6)
yr e yr
Natural gas usage X AP-42 emission factor = total emissions

PM 10 :

4,608 E+714° x7.2E—02]b ><1050 Bru _ 3483 .61b (7)
' yr 1E + 6 Bru St yr

Natural gas usage x emission factor x natural gas heat content = total emissions

NOx

MTPD’s Tier I permit, issued December 24, 2002, addresses applicable requirements for natural
gas-fired boilers. As further discussed in Chapters 4 and 5, however, MTI may add five new 30
MMBtu/hr boilers and six new 2 MMBtu/hr boilers, and is requesting limits on annual
emissions of NOx and CO from the boilers (as a group) to maintain the group’s minor source

status.

33 EMERGENCY EQUIPMENT

MTI currently maintains seventeen emergency diesel generators and one diesel fire-water pump
for use in sudden and unforeseeable events. These units have rated capacities ranging from 100
to 1850 horsepower. This equipment usually burns #2 diesel fuel oil, but #1 diesel can be used
during cold weather to prevent the fuel from gelling. To maximize efficiency and for optimum
operation, the emergency generators are heated year-round. Both the internal cab where the
engine and generator are located and the water/glycol loop that circulates in the engine are
heated. This allows the engine to warm up very quickly and reduces visible emissions during
cold starts.

Pollutant emissions are normally limited to periods when the emergency equipment is tested
and maintained. Stationary internal combustion engines used exclusively for emergency
purposes, operated fewer than 200 hours per year, installed prior to April 11, 2006, and fueled

by diesel are exempt from the requirement to obtain a permit to construct (IDAPA

? See Appendix F for manufacturer emission rate information.
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58.01.01.222.01.d). IDAPA 58.01.01.222.01.d was modified from 200 hr/yr to 500 hr/yr,
effective April 11, 2006. Hypothetical annual emissions based on operation for 200 hours per

year are presented in Appendix E.*

When available, manufacturer-supplied information is used to calculate emissions

(Appendix F). When manufacturer’s data are not available, two sections from AP-42 are used
to calculate emissions from the emergency equipment: Section 3.3, Gasoline and Diesel
Industrial Engines for generators rated less than 600 hp, and Section 3.4, Large Stationary
Diesel and All Stationary Duel Fuel Engines for generators larger than 600 hp. The 17
generator engines have meters that record hours of operation, and recorded hours from these
meters are used to calculate actual emissions. Hypothetical emissions from existing generators
were calculated based on operating 200 hours per year. The firewater pump does not have a
meter but is operated for %2 hour each month for a maintenance check. The actual emissions
calculations for the firewater pump conservatively assume one hour of operation per month,
Equation 8 shows an example calculation for nitrogen oxide (NOx) emissions from a 1443
horsepower generator (11 g/hp-hr factor from AP-42, Section 3.4). There is no air pollution

control equipment on the emergency equipment.

l1g X 1443/p x b N 200hr . ton 0.23t0n
hp—hr 453.6g  yr 2000/b yr

Emission factor % horse power x metric conversion X hours per year % weight conversion = total emissions

(8)

As explained in Chapters 4 and 5, MTI may add nine additional diesel generators.

34 MISCELLANEOUS SOURCES

Miscellaneous emission sources include wastewater treatment processes, cooling towers, tanks,
fugitive dust, and other minor natural gas combustion sources. The other minor natural gas
combustion sources include the VOC thermal oxidizers and process safety equipment used for

destroying pyrophoric gases.

3.4.1 Wastewater Treatment Plant
The wastewater treatment plant processes multiple industrial wastewater streams in an effortto
recycle, recover, or treat the wastewater. Standard treatment methods include neutralization,
precipitation, settling, filtration, reverse osmosis, ion exchange, and degassification. These

methods may be used alone or in any number of combinations depending on the characteristics

* All diesel-fueled emergency generators installed to date have been exempt from the requirement to obtain a PTC
because they have been operated fewer than 200 hours per year.
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of the wastewater being treated. Particulate matter emissions from wastewater treatment

operations (e.g., hydrochloric acid) are included in the modeling as volume sources.

34.2 Cooling Towers

Cooling towers are used at MTI to dissipate heat from non-contact cooling water. An on-
demand system similar to the boilers is used with the cooling towers to accommodate
fluctuating demand for cooling. Cooling demand will dictate when the different cells within a
cooling tower configuration are utilized. No chromium-based water treatment chemicals are

used in the circulating water of any of the cooling towers at MTT.

Emission rates have been calculated for the nine cooling towers cells associated with Building
4, the eight associated with Building 25, and five associated with two nitrogen plants on site.
These sources have also been included in the modeling simulations. Emissions from cooling
towers are based on the drift loss, amount of total dissolved solids (TDS) in the circulating
water, water flow rate, and hours of operation. Particulate matter is the only emission relevant
to cooling towers and results from dissolved solids in the water carried with drift. Drift loss is
the percent of water entrained in the air exhausted from the cooling tower and varies by
manufacturer. Emissions are therefore calculated on a manufacturer basis and not on a per

tower basis.

Cooling towers from three different manufacturers are currently used at MTI — Marley,
Psychrometric Systems, Inc. (PSI), and Ceramic Cooling Tower Corporation (CCT). Drift loss
from Marley cooling towers is 0.02% while drift loss for PSI towers is 0.008%, and from CCT
towers is 0.005%. Water currently circulated through the cooling towers is maintained with a
maximum total dissolved solids (TDS ) concentration of 750 ppm. Total maximum flow rate of
water circulation through the cooling towers is 10,400 gallons per minute (gpm), 70,000 gpm
and 15,000 gpm for the Marley, PSI and CCT towers respectively. Cooling tower operations
depend on cooling demand and may, therefore, fluctuate throughout the year. MTI does not
currently monitor water circulation rate at each tower. Therefore, cooling tower emissions are
based on maximum operation of all towers for 8,760 hours per year. An example calculation of

particulate emissions from the CCT towers is shown below in Equation 9.
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15,000gal . 60 min . 8,760hr 8.34lb  lton _ 3.50tonms

X X = )]
min hr yr gal  2000/b yr

H,0 flow rate X time conversions % density of H,O % weight conv X TDS conc X drift loss =

total emissions

343 Tanks

Tanks are maintained on-site for the storage and distribution of diesel and gasoline fuels and
temporary storage of hazardous waste. Some tanks are used to provide fuel for transportation,
delivery, support, and miscellaneous vehicles. In addition, emergency generators and the
firewater pump have dedicated fuel storage tanks. These tanks emit negligible quantities of
VOCs. The Standards of Performance for Volatile Organic Liquid (VOL) Storage Vessels
(including petroleum liquid storage vessels), 40 CFR 60 Subpart Kb, was modified (68 FR
59332, Oct. 15, 2003) to only affect tanks with capacities greater than or equal to 75 m’. There
are no VOL tanks that equal or exceed 75 m’ at MTL. Therefore, MTI is no longer subject to
the requirements at Subpart Kb.

3.4.4  Paved and Unpaved Road Fugitive Emissions

MTT has an interest in keeping the Facility as clean as possible. Dust is detrimental to
semiconductor manufacturing and MTI operates in a fashion that minimizes particulate matter
generation. In an effort to limit particulate matter generated from outdoor sources, MTI has
paved all major traffic areas. All requirements under state and federal law applicable to

fugitive emissions are already contained in the Tier I permit.

Section 5.3 of the State of Idaho Air Quality Modeling Guideline indicates fugitive emissions
need not be included in the permit application, provided the emissions are not counted for
applicability purposes and any required fugitive-dust-control plan or its equivalent is submitted.
MTT is not required to count fugitive dust emissions for applicability purposes. The Tier 1
permit contains the fugitive dust control requirements. Fugitive emissions rates from vehicle

traffic are not required to be included with this Tier II permit application.

Micron Technology, Inc. 22 June 21, 2006




Tier Il Permit and Permit to Construct Application

4.0 PROPOSED TIER II CONDITIONS

As previously noted, the purposes of this revised application are to:

e Update the emission inventory,
e Refine proposed Facility emission caps (FECs),
e Propose permit terms

e Authorize potential minor modifications to the Facility, including potential
construction of additional manufacturing capacity, that may increase emissions
under the proposed FEC,

e Incorporate terms of the Third Amended Consent Order into a Tier II permit, and

e Develop an alternative tracking system for substances listed at IDAPA 58.01.01.585
and 586.

MTI seeks to obtain the flexibility to construct minor modifications and to operate the Facility

within the FEC limitations subject to a mutually agreeable compliance demonstration method.

In this chapter, the expanded FEC request is detailed and related Tier II permit conditions are
proposed.

4.1 FACILITY EMISSION CAP

MTI proposes to establish FECs for criteria air pollutants in order to avoid frequent and
repetitive evaluations of routine process changes at the Facility. MTI proposes that the FECs
will constitute preconstruction approval and will allow flexibility to reconfigure and install new
fabrication tools, related pollution control equipment, eleven new boilers, and nine emergency
generators without performing individual applicability determinations for each project.

Specific Proposed Conditions, including emission limits, are set forth in Section 4.2.3.

The FEC rule describes three potential components of a FEC: 1) baseline actual emissions,

2) an operational variability component and 3) an optional growth component.

4.1.1 Baseline Actual Emissions

Combustion emissions result from operation of natural gas-fired boilers, diesel-fueled
emergency generators, VOC abatement devices, and process safety equipment. The diesel
generators are routinely operated for testing and maintenance (typically about 12 hours per year

per generator). All boilers are used, but due to operational constraints, the average annual
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utilization is only 36% of capacity. The VOC abatement units and process safety equipment
are small sources of combustion emissions because the gas firing rates are very low.-

As discussed in Chapters 2 and 3, the manufacturing process emits particulate matter and
VOCs. In addition, small quantities of particulate matter are emitted by fugitive process

sources and cooling towers.

The 2003/2004 average Facility-wide baseline actual emissions of criteria pollutants are
summarized in Table 4-1. Details of the baseline actual emission calculations are provided in

Appendix G.

4.1.2 Operational Variability Component

As defined in the FEC rule, the allowance for operational variability may be up to the
significant emission rate minus one ton per year. If the significant emission rate is less than ten
tons per year, then DEQ and the applicant must negotiate the operational variability component
of the FEC.

MTT has chosen not to request the maximum operational variability for carbon monoxide,
sulfur dioxide, or volatile organic compounds. Nonetheless, MTT has allowed for increased
operation of combustion devices beyond the very low historic usage rates. MTI proposes a
FEC on lead emission of 120 pounds per year, which is 10 percent of the 1,200 pound per year

significant emission rate for lead.

The proposed operational variability components of the FECs for relevant criteria pollutant are
identified in Table 4-1. As discussed in Chapter 2, the semiconductor manufacturing operation
is constantly changing, and operational variability is the norm. For example, process engineers
indicate that routine recipe changes could result in a doubling of particulate matter emissions
from some scrubbers. Consequently, MTT has included an allowance for change that could

occur even without the change allowed for in the Growth Component that is discussed below.

4.1.3 Growth Component

The proposed rule includes a growth component when establishing a FEC “to allow for
potential future business growth or Facility changes that may increase emissions.” In fact, one
of the purposes of this application is to authorize potential modifications to the Facility,

including construction of additional manufacturing capacity, which may increase emissions.
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Through this combined PTC and Tier II permit application, MTI proposes to allow for the
installation of eleven additional boilers and nine additional diesel generators. In addition, MTI
proposes to allow for additional manufacturing capacity and for changes in process technology
and chemistry by establishing emission limits that are higher than existing actual emissions.

In addition to identifying current actual emissions, Table 4-1 identifies anticipated emission
increases attributable to installation of additional boilers and generators and to changes in the
manufacturing process. Using the parlance of the FEC rule, these emissions comprise the
“Growth Component” of the FEC because they represent emission changes at the Facility that

are anticipated to occur over the course of the permit term.

NOx and CO emissions attributable to the new boilers were based on vendor emission factors
for existing 30-MMBtw/hr boilers; SO2, VOC, and PM10 emissions are based on AP-42
emission factors. Annual emissions from the new boilers are based on the following

assumptions:

e 162 MMBtwhr gas consumption (5 boilers at 30 MMBtu/hr each and 6 boilers at 2
MMBtu/hr)

e FEach boiler operates 11 months per year at the same capacity as existing boilers now
operate (36%) and one month at its maximum operating rate (to allow for unusually

cold weather).

Emission factors for diesel generators were based on manufacturer’s data for one of the newer
generators at the site: 24D-GEN-02. Annual emissions for the new generators were based on
all nine generators operating 100 hours per year. Actual generator hours will be monitored.

Details of the growth component emission calculations are provided in Appendix G.

The growth component of the PM10 and VOC FECs must also allow for new manufacturing
equipment. The manufacturing emissions were estimated by assuming the new manufacturing
units would have emission rates comparable to existing manufacturing emissions. This
assumption resulted in (annual) growth component emissions of 38 tons VOC and 9.7 tons
PM10 from the new Fab, and 17 tons VOC and 0.7 tons PM10 from the proposed new mask
shop. This could occur as a result of new production capacity or retooling, such as the possible
development of capacity to process 300 mm wafers. Considering combustion sources and
manufacturing sources, MTI proposes growth components of 55 T/yr for VOC and 11 T/yr for
PM10.
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4.14 Proposed Facility Emission Cap

Table 4-1 summarizes the baseline emissions, MTI’s proposed growth and operational
variability components, and a proposed FEC for each criteria pollutant from all sources at the
Facility. Details of the calculation of Baseline Emissions and the Growth Component are
provided in Appendix G. Proposed conditions presented in Section 4.2 consider appropriate

record-keeping and reporting requirements to ensure compliance with the FECs.

TABLE 4-1
CRITERIA AND HAZARDOUS POLLUTANT BASELINE EMISSIONS AND
PROPOSED FEC

NOx CcO S0O2 YOC | PM10 Pb Single All

(T/yr) | (Thyr) | (T/yr) | (Tlyr) | (Thyr) | (Tlyr) HAP HAP
Baseline Actual Emissions 39 36 1 98 33 <0.02 5 15
Operational Variability 39 37 1 23 14 0.02 NA NA
Component )
Proposed Growth Component 48 31 5 55 11 0.02 <5 <10
Total Proposed FEC 126 104 7 176 59 0.06 <10 <25

Emissions rounded up to the nearest whole ton per year, except Pb.

4.1.5  Demonstration of Pre-construction compliance with IDAPA 58.01.01.210

In support of MTI’s request for pre-authorization of future Facility changes and to reduce the
record-keeping burden, MTT has addressed the considerations underlying IDAPA 58.01.01.210.
IDAPA 58.01.01.210.04 allows a source to demonstrate preconstruction compliance with
Section 210 through any of the standard methods in IDAPA 58.01.01.210.05 through 210.08.

MTT has addressed compliance with Section 210 in two steps. First, MTI addressed emissions
from the five 30 MMBtu/hr and six 2 MMBtu/hr boilers proposed with the Growth Component
by assuming all boilers were installed at the same time. Section 5.5.1 and Table 5-6 indicates
emissions of most substances listed in IDAPA 58.01.01.585 and 586 from the boilers
(combined) would be less than the ELs. For the few substances emitted in excess of the ELs,
predicted concentrations resulting from the uncontrolled emissions would be less than the
corresponding AACs or AACCs. Consequently, the proposed boiler emissions would satisfy
58.01.01.210 using the options prescribed in Sections 210.05 and 210.06.

Secondly, MTT addressed compliance with Section 210 for future process emissions based on
IDAPA 58.01.01.210.05 and 210.08, which allows a comparison of ambient concentrations

predicted using controlled emissions to the applicable acceptable ambient concentration listed

I
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at IDAPA 58.01.01.585 or 586. The following paragraphs describe the analysis that MTI

conducted.

MTI assessed compliance with Section 210 by considering projected Facility-wide increases in
process emissions of substances listed at IDAPA 58.01.01.585 and 586. The Facility-wide
analysis is far more rigorous than required under IDAPA 58.01.01.210, which requires only
that emission increase associated with individual changes be compared to the criteria at IDAPA
58.01.01.585 and 586. |

MTI has implemented an extensive system for tracking raw materials used at the Facility. This
system, which includes an MSDS for each raw material, enables MTI to track thousands of
chemicals by CAS number and common name. Some raw materials result in emissions of air
‘pollutants listed at IDAPA 58.01.01.585 and 586. In order to determine whether a proposed
project (modification) triggers a requirement to obtain a PTC, MTI staff currently conducts
applicability determinations for each proposed project. Since IDAPA 58.01.01.585 and 586
were adopted in 1994, every evaluation has confirmed that a PTC is not required because
anticipated increases in these materials have resulted in emissions less than the PTC

applicability triggers.

For this application, MTI first estimated actual process-generated emissions of substances listed
at IDAPA 58.01.01.585 and 586 for four recent calendar years (2001-2004). Table 4-2 presents
an estimate of the maximum annual emissions of such substances emitted during the four-year
period, ranked by the percentage of actual annual emissions versus the corresponding EL. A
complete list of substances listed at Sections 585 and 586 that MTI emits is provided in
Appendix H.

For the purposes of this review, MTI assumed that emissions of substances listed at IDAPA
58.01.01.585 and 586 from manufacturing sources would increase in proportion to VOC
emissions. As indicted in Table 4-1, the proposed VOC FEC would allow for an increase of 55
tons with the Growth Component and 23 tons through the Operational Variability Component.
Discounting the small VOC contribution from boilers and generators in these components, the
proposed FEC would provide an approximate 80 percent increase in VOC emissions from

manufacturing processes.

For this analysis, therefore, MTI assumed manufacturing process emissions of substances listed
at IDAPA 58.01.01.585 and 586 would increase approximately 80 percent. Table 4-2
compares proposed Facility-wide increases in emissions of substances listed at IDAPA
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58.01.01.585 and 586 (based on 80 percent of existing process emissions) to the ELs identified
in Sections 585 and 586. At this rate, almost all of the substances listed in Sections 585 and
586 would be emitted (Facility-wide) in quantities well below the ELs that apply to a single
modification. Consequently, this increase in Facility-wide emissions of most of these
substances could take place and the incremental increase would not exceed the ELs. However,
estimated emissions of 18 substances would be expected to exceed the EL. If an increase
greater than an EL were attributable to a modification requiring a PTC, one would demonstrate
compliance with criteria listed at IDAPA 58.01.01.585 and 586 with a modeling analysis to
ensure that predicted concentrations are less than Acceptable Ambient Concentrations (AACs)
and Acceptable Ambient Concentrations for Carcinogens (AACCs).

I
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TABLE 4-2

80% of Emission Max Percent
Current Rate IDAPA Predicted IDAPA Over of
Consumption EL Percent | Impact | AAC/AACC AAC/ AAC/
Material (Ib/yr) (Ib/hr) (Ib/hr) of EL (ng/m?) (ug/m?) AACC? AACC

Silica — Quartz 2688 0.31 0.0067 4580 4.01 5 No 80
Silica Amorphous (Fused) 1706 0.19 0.0067 2907 2.54 5 No 51
Hydrochloric Acid 6316 0.72 0.05 1442 9.42 375 No 3
Ammonia 114430 13.06 1.2 1089 170.63 900 No 19
Potassium Hydroxide 8017 0.92 0.133 688 11.95 100 No 12
Methylene Bisphenyl
Isocyanate 150 0.02 0.003 569 0.22 2.5 No 9
Hydrofluoric Acid (Fluorides) 8032 0.92 0.167 549 12.0 125 No 10
Chlorine 5487 0.63 0.2 313 8.2 150 No 5
1,2-Ethanediamine, N-(2-
Aminoethyl)- 6909 0.79 0.267 295 10.30 200 No 5
Formaldehyde 13 1.5E-03 0.00051 288 0.005 0.077 No 7
Hydrogen Peroxide 2480 0.28 0.1 283 3.70 75 No 5
Sodium Metabisulfite 7800 0.89 0.333 267 11.63 250 No 5
Sodium Hydroxide 2435 0.28 0.133 209 3.63 100 No 4
Methylene Chloride 28 3.2E-03 0.0016 203 0.01 0.24 No 5
Crystalline Silica, Cristobalite 55 6.3E-03 0.0033 192 0.083 2.5 No 3
Chloroform 4 4.8E-04 0.00028 172 0.00 0.043 No 4
Sulfuric Acid 845 0.10 0.067 144 1.26 50 No 3
Hydrogen Bromide 754 0.09 0.0667 129 1.12 500 No 0.2

> Based upon the VOC FEC, MTI assumed manufacturing process emissions of substances listed at IDAPA 58.01.01.585 and 586 would increase approximately

80 percent.
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Following that rationale for those substances with anticipated emission increases exceeding
their EL, MTI conducted a very conservative modeling analysis that demonstrates the increases
would not result in ambient concentrations exceeding the AAC or AACC for any of the
pollutants listed at IDAPA 58.01.01.585 or 586. That analysis is discussed in Section 5.5.
Predicted concentrations for those substances with emissions exceeding the ELs are also
displayed in Table 4.2. All predicted concentrations are less than the AACs and the AACCs.
In summary, the forgoing analysis demonstrates that increases in emissions of substances listed
at IDAPA 58.01.01.585 and 586 currently emitted Facility-wide in proportion to VOC
increases requested under the FEC would be less than the ELs for most substances and would
be less than the AACs and AACCs for all substances. This is an extremely conservative
approach to addressing consistency with IDAPA 58.01.01.585 and 586, which applies to the
incremental increase in emissions from a single project rather than an entire facility.

Based upon these considerations, MTI proposes that an alternative record keeping system be
incorporated into the Tier II permit in order to reduce the administrative burden of project-by-
project calculations. MTI proposes to monitor monthly materials usage (as it does today) and
calculate emissions of substances listed at IDAPA 58.01.01.585 and 586. MTI will divide
monthly emissions by the number of hours in the month and subtract the current hourly
emissions identified in Table 4-2. If a substance listed at IDAPA 58.01.01.585 or 586 is
emitted and does not have an established baseline emissions rate, monthly emissions will be
evaluated the same as chemicals with a baseline, however, the baseline emissions rate will be
zero for that substance. The proposed monitoring will account for all pollutants listed in
IDAPA 58.01.01.585-586, even those pollutants for which there is no established baseline.
Therefore, upon issuance, this permit will authorize emissions of any substance listed in
IDAPA 58.01.01.585-586. After permit issuance, there will no longer be a need to conduct
applicability determinations under IDAPA 58.01.01.223 for substances listed in IDAPA
58.01.01.585-586.

The dispersion modeling described in Chapter 5 identified dispersion characteristics for

emissions from worst-case stacks (Chi/Q).6’7 This modeling can be used to determine the

¢ For modeling purposes MTI assumed combustion emissions are all emitted from the worst case boiler stack and
all process emissions are emitted from the worst-case wet scrubber stack. Based on the modeling analysis in
Chapter 5, MTI will apply Chi/Q values of 13.06 and 3.51 for 24-hour and annual emissions, respectively. These
Chi/Q values represent dispersion from the worst-case scrubber stack.

7 Dispersion modeling reveals a concentration (denoted by the Greek letter chi) based on an emission rate (denoted
Q). Modelers often apply the ratio of the predicted concentration (chi) by a unit emission rate (e.g., 1 pound per
hour, denoted Q) to estimate concentrations of other pollutants for the same averaging time (e.g., 24-hours).
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“threshold” emission rate for each substance listed at IDAPA 58.01.01.585 or 586 that would
produce ambient concentrations just equal to that substance’s AACs or AACCs if it were
emitted from the worst case stack. Consistent with MTI’s current methodology for addressing
substances listed at IDAPA 58.01.01.585 and 586, MTI will assess compliance with IDAPA
58.01.01.210 by comparing emission increases against those threshold emission rates. If the
emission increase exceeds the threshold emission rate for a substance listed at IDAPA
58.01.01.585 or 586, MTI will conduct a refined modeling analysis to demonstrate compliance
with IDAPA 58.01.01.210. This approach would free MTI staff from the numerous
applicability determinations as long as the emission tracking system confirms that Facility—widé

monthly average hourly emissions are below the threshold emission rates.

MTT acknowledges that this approach only provides an “after-the-fact” assessment of
compliance with IDAPA 58.01.01.210. However, this review will still ensure compliance with

appropriate criteria because

1) The modeling approach described in Chapter 5 is extremely conservative, and a more
realistic assessment will reveal a significantly greater margin of compliance than
identified by the Chi/Q technique and by Table 4-2; and

2) The use of Facility-wide monthly emission increases for comparison to AAC/AACC

criteria is far more stringent than the project-by-project approach required by law.

Proposed conditions related to compliance with IDAPA 58.01.01.210 are identified in Section
5.2.3.

4.1.6  Major Source Status — Hazardous Air Pollutants (HAPS)

40 CFR Part 63, Subpart BBBBB establishes National Emissions Standards for Hazardous Air
Pollutants (NESHAP) for Semiconductor Manufacturing. A semiconductor facility is subject
to this NESHAP if the facility is a major source of hazardous air pollutants emissions (HAPs),
considering controls. Per 40 CFR Part 63.7181 (b), “a major source of HAP emissions is any
stationary source or group of stationary sources located within a contiguous area and under
common control that emits or has the potential to emit, considering controls, in the aggregate,
any single HAP at a rate of 10 tons per year (T/yr) or more or any combination of HAP at a rate

of 25 T/yr or more.”
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Table 4-3 identifies Facility HAP emissions for the period 2001-2004. Table 4-3 indicates the
Facility is not a major source of HAPs considering controls required by IDAPA 58.01.01.220-
223; therefore this NESHAP is not applicable to the Facility at this time.

MTI intends to rely on the devices (i.e. wet scrubbers and oxidizers) used for HAP emissions
control to limit the HAP potential to emit. Proposed permit conditions for this control
equipment are contained in Section 4.2.1 and 4.2.2 of this application. MTT proposes to limit
HAP emissions to less than 10 T/yr for any single HAP and less than 25 T/yr for the aggregate
of all HAPs.

TABLE 4-3: HAP EMISSIONS SUMMARY, 2001-2004

Greatest
Facility-wide HAP Emi . Individual
Year HAP Emissions Emét;:ﬁ én Greatest HAP
(Tons/yr) ty Emission
(Tons/yr)
2001 12.3 Hydrofluoric Acid 4.0
2002 13.3 Hydrochloric Acid 4.0
2003 12.2 Hydrofluoric Acid 5.1
2004 17.5 2-(2-Butoxyethoxy)Ethanol 4.6
4.2 SPECIFIC PROPOSED CONDITIONS

This section identifies appropriate permit conditions relevant to operation of emission control
devices and to the proposed FECs. MTI proposes that DEQ incorporate these conditions into
the Facility’s PTC/Tier 1 operating permit.

4.2.1 Wet Scrubber Permit Conditions

Wet scrubbers are used throughout the Facility to control emissions of acids, bases, and water-
soluble constituents that are predominantly emitted from the process cleaning steps but also
from the etch steps. The generic design of wet scrubbers entails the use of an aqueous solution
flowing through a packed chamber to remove pollutants in the gas stream. The contacting
liquid is sprayed over the chamber packing, which is configured to provide more efficient mass
transfer of the flue gas components by maximizing the surface area of the contacting liquid.
Wet scrubbers can be in either a vertical or horizontal configuration. Horizontal scrubbers use
a liquid/gas crossflow where the gas enters the side of the scrubber and the contacting liquid
flows down from the top. Vertical scrubbers use a liquid/gas counterflow in which the gas

flows upward through the contacting liquid. In both cases, the flue gas exits the scrubber while
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the contacting liquid flows to the bottom of the scrubber where it is collected for recirculation

or treatment.

Most of the scrubbers used at the Facility are horizontal scrubbers. All recirculating contact
liquid is water with a controlled pH. Water flow rate, pH and media packing depth are directly
related to efficiency. Instruments to measure liquid flow rate and pH are installed and

maintained for each scrubber.

Each scrubber system is designed for a specific application. Each scrubber operates at
optimum efficiency with slightly different parameters than those that may apply to another
scrubber located elsewhere on site. Wet scrubber design efficiencies are based on manufacturer
recommendations provided in Appendix D. The removal efficiencies depend on the depth of
packing material in each scrubber. More packing helps create a larger surface area for the flue
gas-contacting liquid transfer, which corresponds to higher removal efficiencies. The depth of
packing in wet scrubbers at MTI varies from three to five feet but in no case is there a scrubber
that has less than two feet of packing. As a conservative measure, the removal efficiencies for
two feet of packing depth are credited in the emission calculations. Removal efficiencies for

wet scrubbers are also discussed in Appendix D.

The Technical Basis for the Tier I permit issued by DEQ December 24, 2002 states in section
5.2.12 that “A Tier II operating permit will allow the Facility to consider the wet scrubbers in
calculating potential to emit. The Tier II operating permit shall establish specific emission
standards, or shall establish requirements on operation or maintenance that are necessary to
ensure compliance with any applicable emission standard or rule.” Although these wet
scrubbers are already required by Rule, one of the primary purposes of this permit application
is to further document use of the wet scrubbers by establishing specific permit conditions.

MTI renews its past proposal for permit conditions on wet scrubbers to control emissions from
certain sources at the Facility. As already noted, DEQ proposed scrubber conditions in the
draft Tier I permit released for public comment on November 10, 1999. MTI again asserts that
monitoring pressure drop is not an effective means to ensure proper operation of these
emissions control units and permit conditions should not include monitoring of pressure drop.

As an alternative to an operations and maintenance manual for each wet scrubber MTI proposes
to develop a log containing the minimum water recirculation flow rate required to maintain
proper performance for each of the wet scrubbers. This log will be continually updated as new
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scrubbers are added or existing scrubbers are modified. This log will be maintained on-site and

made available to DEQ representatives upon request.

Specifically, MTI proposes operating, monitoring, and record-keeping permit conditions for the

wet scrubbers as follows:

Operating Conditions

1) MTI shall properly operate and maintain the wet scrubbers. Proper operation and
maintenance includes downtime for repairs and maintenance.

2) The minimum water recirculation rate of the wet scrubbers shall be maintained. MTI
shall install and operate instruments to monitor the scrubbing water recirculation rate.
Within 90 days of permit issuance MTI shall develop a log that contains the minimum
scrubbing water recirculation flow rate required to maintain proper performance for
each wet scrubber. If an existing scrubber is modified or a new scrubber is installed the
log shall be updated to reflect the minimum recirculation flow rate for the new or
modified scrubber. The log shall be maintained on-site and made available to DEQ
representatives upon request.

3) The scrubbing water pH shall be properly maintained. MTT shall install and operate
instruments to continuously monitor and adjust the pH of the scrubbing water.
Additionally, MTI shall continuously monitor the operational status of the scrubbing
water recirculation pump.

4) MTI shall take corrective action as expeditiously as practicable whenever there is
scrubber downtime or malfunction. Deviations from Permit Conditions 1, 2 or 3, when
corrected within a reasonable time, shall not constitute a violation.

Monitoring and Recordkeeping

5) Emissions estimates from scrubbers used to demonstrate compliance with Permit
Conditions 15, 20 and 22 shall assume no control during the time periods when a
scrubber is down and there is no redundant backup.

6) Once per day MTT shall record the scrubbing water pH for each operating scrubber.
Once per month MTI shall record the scrubbing water flow rate for each operating
scrubber.

4.2.2 YOC Abatement Devices Permit Conditions

MTT’s current Tier I operating permit includes a number of conditions governing operation of
VOC abatement devices. These conditions were established in a Third Amended Consent

Order in October 2002. MTI proposes to include those conditions in the Tier II operating

I
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permit, thereby allowing the Consent Order to be terminated in accordance with paragraph 18

of the Consent Order. The relevant conditions follow.

7)

8)

9)

10)

11)

For the purposes of this operating permit, certain terms are defined as follows:

o “Coat track” means a semiconductor manufacturing tool that performs a process
called coat bake in the photolithography area of the Facility.

° “Coat bake” means a batch process where liquids potentially containing volatile
organic compounds (VOCs) are applied to the surface of silicon wafers and then

cured.

e “Facility” means the semiconductor manufacturing facility owned and operated
by MTI in Boise, Idaho.

° “VOC abatement unit” means a system that gathers, concentrates, and oxidizes

volatile organic compounds (VOCs).

[Third Amended Consent Order, 10/7/02]

MTI shall operate VOC abatement units to control emissions from coat tracks thereby
limiting the Facility’s potential to emit VOCs.
[IDAPA 58.01.01.322.01, 3/19/99; Third Amended Consent Order, 10/7/02]

MTT shall connect all coat tracks installed at the Facility to a VOC abatement unit.
[IDAPA 58.01.01.322.01, 3/19/99; Third Amended Consent Order, 10/7/02]

MTT shall, at all times, properly operate and maintain the VOC abatement units. Proper
operation and maintenance includes downtime for repairs and maintenance.
[IDAPA 58.01.01.322.01, 3/19/99; Third Amended Consent Order, 10/7/02]

MTI shall operate the VOC abatement units according to manufacturers’
recommendations as follows:
a) Oxidation temperature shall be 1,350 degrees F or greater.
[IDAPA 58.01.01.322.01, 3/19/99; Third Amended Consent Order, 10/7/02]

b) Desorption temperature shall be 340 degrees F or greater.

[IDAPA 58.01.01.322.01, 3/19/99; Third Amended Consent Order, 10/7/02}
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c) Each unit shall not be operated outside of the manufacturer’s design
capacity, 1,500 to 6,700 acfm for D-1500 units or equivalent, 2,000 to 15,000
acfm for S-2400 units or equivalent, or 5,000 to 30,000 acfm for D-3500 units or
equivalent as applicable.

[IDAPA 58.01.01.322.01, 3/19/99; Third Amended Consent Order, 10/7/02]

12)  MTI shall continuously monitor the parameters set forth in Permit Conditions 4.5.1 and
4.5.2. Once per month, MTI shall record the parameters set forth in Permit Conditions
4.5.1,4.5.2, and 4.5.3. This information shall be made available to the Department

upon request.
[IDAPA 58.01.01.322.01, 3/19/99; Third Amended Consent Order, 10/7/02]

13)  MTT shall keep records of downtime per VOC abatement unit, which shall be made

available to the Department upon request.
[IDAPA 58.01.01.322.01, 3/19/99; Third Amended Consent Order, 10/7/02]

14)  In conducting applicability determinations under IDAPA 58.01.01.200-223, MTI may
take into account the controls required by this operating permit in calculating potential
to emit. Once per month, MTI shall determine and record, based on the parameters
outlined in Permit Condition 4.5, the control efficiency for each VOC abatement unit.

[IDAPA 58.01.01.322.01, 3/19/99; Third Amended Consent Order, 10/7/02]

4.2.3 Facility Emission Caps

Chapter 5 of this application describes a dispersion modeling analysis that evaluates potential
ambient impacts of criteria pollutant emissions from existing boilers, emergency generators,
non-contact cooling towers, and “growth” and “operational variability” emission increases
associated with the proposed FECs. Even with the emissions increases resulting from the
proposed FEC, predicted concentrations of criteria air pollutants will not cause or significantly

contribute to a violation of any ambient air standard.

With DEQ’s approval of MTT’s proposed FECs, which constitute preconstruction approval of
potential modifications to the Facility, MTI proposes to delete condition 4.9 of the Tier I permit

and add the following conditions to the existing Tier I permit:

i

T AT
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15)

16)

17)

18)

19)

20)

21)

22)

Total Facility-wide annual NOx, CO, SO2, VOC, PM10, lead, and HAP emissions shall
not exceed the FEC limits in Table 4-4.

TABLE 4-4: PROPOSED FEC

NOx | CO so2 [ voc [ pMio | Pb | Single | AN
(tiyr) | (mhyr) | @) | (@) | @iy | (Tyr) | HAP | HAP
126 104 7 176 59 0.06 <10 <25

[IDAPA 58.01.01.175]
Total NOx emissions from fossil fuel-fired boilers operated at the Facility shall not
exceed 75 tons per year.

Total CO emissions from fossil fuel-fired boilers operated at the Facility shall not
exceed 75 tons per year.

For combustion sources, MTI shall calculate and record rolling 12-month total criteria

air pollutant emissions and HAP emissions.
[IDAPA 58.01.01.175]

For manufacturing process sources, MTI shall maintain records of materials used in the
manufacturing process to estimate production-related emissions of PM10, VOCs, lead,
and HAPs on a monthly basis.

[IDAPA 58.01.01.175]

For semiconductor manufacturing processes and combustion sources, MTI shall
calculate and record rolling 12-month totals of each HAP known to be emitted.
Monthly estimates of actual emissions shall be used to calculate rolling 12-month total
emissions of each pollutant to demonstrate compliance with the annual emissions limits
in Permit Condition 15. Estimates of actual emissions may account for wet scrubber
and VOC abatement unit control efficiency as provided by the scrubber or VOC
abatement unit manufacturer or applicable engineering data. All monitoring records
and support information shall be retained for a period of five years from the date
measured or recorded.

MTI shall report to the Department the 12-month total pollutant emissions recorded

under conditions 18 and 19 annually.
[IDAPA 58.01.01.175]

This permit authorizes MTI to make modifications to the Facility which change
emissions of pollutants listed in IDAPA 58.01.01.585 and 586. The procedures in
IDAPA 58.01.01.223 are not applicable provided that MTI complies with this permit
condition. MTTI shall monitor material usage to calculate monthly average hourly
process emissions of substances listed at IDAPA 58.01.01.585 and 586. If necessary,
MTI shall conduct a refined modeling analysis for increases in emissions of any
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substance listed at IDAPA 58.01.01.585 or 586 (£;) that exceeds E;, calculated by the
following formulas.

a) For pollutants listed at IDAPA 58.01.01.585;
_AAC*1000*0.8

ia
CQ 24~hr

(10)

b) For pollutants listed in IDAPA 58.01.01.586:
_AACC*0.8

ia (11)
CQannual

And E; is calculated from the following equation;

E
E=—"-M 12
= M (12)

m

Where;

E;a = Increase in hourly emissions that triggers a refined modeling analysis (Ib/hr)
E; = Calculated increase in hourly emissions (Ib/hr)

Em = Monitored monthly emissions rate (Ib/month)

Hy, = Hours in the month of the calculation (hours)

0.8 = Additional margin of safety for compliance demonstration

M, = Baseline hourly emission rate in Ib/hr from Table 4-2 (1b/hr)

CQa44r = Chi/Q value for 24-hour averaging period = 13.06 ug/m3 per 1b/hr
CQannuat = Chi/Q value for annual averaging period = 3.51 ug/m3 per Ib/hr

Following are two examples to clarify how condition 22 is intended to work:

e Ammonia is listed as a non-carcinogen with an AAC of 900 ug/m3. If the actual
monthly emissions (En,) minus the baseline hourly emissions (E;) is greater than 55.1
Ib/hr (.9*1000*.8/13.06), MTI would have to do a specific evaluation of compliance
with the AAC. From Appendix H, anticipated increases in ammonia emissions are

13.06 Ib/hr, so the anticipated increase would not trigger a detailed analysis.

e Formaldehyde is listed as a carcinogen with an AACC of 0.05 ug/m3. If the actual
monthly emissions (Ep,) minus the baseline hourly emissions (E;) is greater than 0.011
Ib/hr (0.05*.8/3.51), MTI would have to do a specific evaluation of compliance with
the AACC From Table 4.2, anticipated increases in formaldeyde emissions are 0.0015

Ib/hr, so the anticipated increase would not trigger a detailed analysis.

23)  This permit authorizes changes to the Facility which increase emissions of criteria
pollutants and HAPs and that comply with the terms and conditions of this permit and
meet the requirements of IDAPA 58.01.01.181.

Micron Technology, Inc. 38 June 21, 2006




Tier II Permit and Permit to Construct Application

Finally, the submittal of a complete application in March 2003 fulfilled Tier I condition 4.10.
Therefore, Condition 4.10 is obsolete should be deleted. Additionally, that application fulfilled
MTT’s commitment contained in Condition 16 of the Third Amended Consent Order dated
October 7, 2002.
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5.0 DISPERSION MODELING

Geomatrix applied computer-based dispersion modeling techniques to simulate local dispersion
of criteria air pollutant emissions from the Facility. The results of the modeling are used to
show that the Facility does not cause or significantly contribute to a violation of any ambient
standard as required in IDAPA 58.01.01.203.02 and 403.02. Although, not required by the
Rules, Geomatrix took the extra step to apply the same modeling techniques to evaluate
substances listed at IDAPA 58.01.01.585 and 586, and determined these substances do not
exceed levels as specified at IDAPA 58.01.01.585 and 586.

The dispersion modeling techniques employed in the analysis follow a basic set of EPA
regulatory guidelines (40 CFR Part 51, Appendix W). The techniques employed here are also
consistent with DEQ guidance entitled “State of Idaho Air Quality Modeling Guidelines.” The
Guidelines include recommendations for model selection, data preparation, and model
application. Although DEQ has not had an opportunity to review the operating scenarios added
to evaluate the proposed FECs, the current analysis is consistent with the modeling protocol

DEQ approved in 2003. That protocol and approval are included as Appendix I.

A site plan is included in Appendix J. A compact disk provided in Appendix K includes air
quality modeling input files. Appendices L and M describe point sources and volume (fugitive)

PM10 sources, respectively.

5.1 DISPERSION MODEL SELECTION AND APPLICATION

On November 9, 2005, EPA recommended replacing ISCST3 with AERMOD for dispersion
analysis. 70 Fed. Reg. 68218 (Wednesday, November 9, 2005). In the meantime, the rule
allows for the reviewing authority to approve the use of ISCST3 for a period of one year from
the date of promulgation, November 9, 2005. MTI selected the EPA-approved ISCST3 model
for the dispersion analysis at the proposed Facility. It is our understanding ISCST3 is
acceptable to DEQ. The model was applied using the methodology and inputs described in the
protocol, including the meteorological data, the modeling options, the receptor locations, the

receptor grid, and the background concentration data.

Although the protocol was followed, DEQ identified several issues with the protocol that

Geomatrix has addressed here along with other clarifications:

e The ISCST3 model does not evaluate source/receptor combinations in which the
receptors are in the cavity region of a building. Initial modeling indicated that two
emission sources (80-GEN-01 and 80-GEN-02) were not being evaluated at a single
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property line receptor as a result of a building cavity region. In order to account for
this exclusion, Geomatrix instead used ISC-PRIME for all model runs. This version
of the ISC model employs an updated algorithm to evaluate building downwash and
calculates concentrations for receptors both inside and outside of the cavity region
of buildings.

e The maximum predicted concentrations for each pollutant and applicable averaging
period are compared to the EPA’s significant impact levels (SILs) in Section 5.6.
Each pollutant was also combined with background concentrations (provided in an
e-mail by Kevin Schilling of DEQ on June 13, 2005) and compared to the NAAQS.

e Point source emission parameters used in the model were based on those provided
in the Title V permit application, but have been updated. Volume source parameters
were based on the physical dimensions of the volume source or nearby structures
that would influence the volume source. These parameters are discussed in Sections
5.2 and 5.3. ’

e Point sources with rain caps or horizontally oriented stacks are identified in Section
5.2. Rain capped stacks were accounted for in the modeling by limiting the exit
velocity to 0.001 meters per second (m/s) to eliminate the contribution of the
exhaust gas momentum to plume rise. Similarly, horizontally oriented stacks were
accounted for by limiting the exit velocity in the same way as rain capped sources,
and the stack diameters were reduced to 0.001 meters in order to eliminate stack tip
downwash calculations. This procedure is conservative, in that it eliminates initial
plume rise due to buoyancy.

e The rural modeling option was selected for the ISCST3 simulations based not only
on the population density indicated by the LandView III software, as described in
the protocol, but because the majority of the land surrounding the MTI Facility is
zoned for agriculture.

e As described in the protocol, Geomatrix confirmed that the S0-meter resolution
receptor grid captured the predicted maxima, at or near the western ambient air
boundary.

e Ten-meter resolution digital elevation model (DEM) USGS data were used to find
elevations of the receptors, the stacks, and the base of the buildings.

5.2 EXISTING POINT SOURCES

Sources for which a single emission location can be identified were included in the model as
point sources. Tables in Appendix L identify the point sources included in the modeling, along
with the emission rates, emission parameters and locations associated with the point sources.

Stack parameters, including temperatures and exit velocities (or flow rates), correspond to the
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descriptions provided in the MTI Tier I permit application, with updates and corrections

provided by a recent inventory done at MTI.

However, the source naming scheme used in this application differs from that used in previous
MTI applications. Generally, each name consists of a building number, a dash, the point source
type, another dash, and a two-digit number. Boilers are type “BOI”, emergency generators are
type “GEN”, cooling towers are type “COOQOL”, and VOC abatement units are type “VOC.
Scrubbers are either “FS” for acid scrubbers, “AMS” for ammonia scrubbers, or “MPS” for

multi-purpose scrubbers.

In the model runs, the dashes were omitted (an ISC requirement) and an “N” for “new” was
appended to the end of all proposed sources’ names. For example, MTI uses the name
“25-BOI-10” to refer to a proposed boiler. This source is given as “25BOI10N" in the

modeling files. A listing of the proposed sources is given in Table 5-1.

All points are vertical releases with the exception of the stacks exhausting the generators
associated with Building 15 (15-GEN-01) and Building 10 (10-GEN-01), which are released
horizontally. All boiler stacks are equipped with rain caps. Note that several scrubbers are
operated in “standby” mode, and are listed as having zero emissions. These are redundant
scrubbers, and emit only when the flow to another scrubber is diverted in cases of malfunction
or maintenance. Criteria pollutant emissions from the various VOC abatement units were
calculated based on combustion of natural gas, using AP-42 emission factors and the known
firing rates (MMBtu/hr) of each unit.

5.3 VOLUME (FUGITIVE PM10) SOURCES

Volume sources were used in the model simulations to represent fugitive emissions. The only
modeled fugitive emissions at the MTI Facility are PM10 and VOCs. Appendix M summarizes
the emission rates and parameters of the volume sources used to model fugitive sources and
which buildings or areas are associated with each source. Only building 22, (Water Services)
emits PM10 as a fugitive. In the 2003 Tier II submittal, buildings 15 (Fab 1B) and 26 (Test)
also emitted PM10 as a fugitive. However, upon further review, MTI determined that the
emissions from these areas are emitted from point sources. Consequently, these emissions were
modeled from each building’s worst-case scrubber. Table M-1 shows the relationship between
model parameters and physical dimensions of the building, and Table M-2 shows the PM10

fugitive emission rate.
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TABLE 5-1

GROWTH COMPONENT EMISSIONS

co NOx PM10 SO2
Model ID Device (T/Yr) (T/Yr) (T/Yr) (T/Yr)
Potential construction of additional manufacturing capacity (new Fab unit): @
NF-FS-01 Acid Scrubber 0 0 1.04 0
NF-FS-02 Acid Scrubber 0 0 1.04 0
NF-FS-03 Acid Scrubber 0 0 1.04 0
NF-FS-04 Acid Scrubber 0 0 1.04 0
NF-FS-05 Acid Scrubber 0 0 1.04 0
NEF-FS-06 Acid Scrubber 0 0 1.04 0
NE-VOC VOC Abatement Device 0.74 0.88 0.07 0
NEF-BOI-01 Boiler 3.29 3.94 0.80 0.06
NF-BOI-02 Boiler 3.29 3.94 0.80 0.06
NF-BOI-03 Boiler 3.29 3.94 0.80 0.06
NF-BOI-04 Boiler 3.29 3.94 0.80 0.06
NF-GEN-01 Emergency Generator 1.19 3.26 0.09 0.74
NF-GEN-02 Emergency Generator 1.19 3.26 0.09 0.74
Potential construction of additional manufacturing capacity (new Mask facili
JV2-BOI-01 Six Boilers (common duct) 4.2 5.01 0.46 0.03
JV2-GEN-01 | Emergency Generator 1.19 3.26 0.09 0.74
JV2-GEN-02 | Emergency Generator 1.19 3.26 0.09 0.74
JV2-FS-01 Acid Scrubber 0 0 0.02 0
JV2-FS-02 | Acid Scrubber®™ 0 0 0 0
JV2-VOC VOC Abatement Device 0.33 0.39 0.03 0.002
Other proposed devices:
25-BOI-10 Boiler 3.29 3.94 0.80 0.06
16-GEN-01 Emergency Generator 1.19 3.26 0.09 0.74
24-GEN-02 Emergency Generator 1.19 3.26 0.09 0.74
26-GEN-02 Emergency Generator 1.19 3.26 0.09 0.74
36-GEN-03 Emergency Generator 1.19 3.26 0.09 0.74
80-GEN-02 Emergency Generator 1.19 3.26 0.09 0.74
26-FS-03 Acid Scrubber 0 0 1.6e-5 0
24D-AMS-02 | Ammonia Scrubber™ 0 0 0 0
24D-MPS-02 | Multi-purpose Scrubber™ 0 0 0 0

(a) Two locations for a possible new fabrication unit are being considered. The inventories for the new unit would
be the same, so emissions for only one fabrication unit are is listed here even though two fabrication unit
locations were evaluated in the modeling.

(b) Redundant units; flow is normally routed to existing units listed in Appendix L.
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5.4 FEC SCENARIOS FOR CRITERIA POLLUTANTS

To assess whether the proposed FEC emissions, including baseline actual emissions, the growth
component, and the operational variability component provided for under the FEC, might cause
or significantly contribute to a NAAQS exceedance, Geomatrix evaluated a series of modeling
scenarios. These scenarios are intended to span the possible combinations of the anticipated
and unanticipated changes at the Facility. For example, MTI may choose one of two possible
locations for potential construction of additional manufacturing capacity and the associated wet

scrubbers, VOC abatement units, boilers and emergency generators.

Furthermore, the operational variability component emissions are not associated with any
particular point, area or volume source. They are intended to allow changes to the Facility,
without knowing the exact device or location or quantity of emissions to be added. Lacking
stack parameters and location information, the modeler is faced with the problem of
conservatively accounting for these possible changes in emissions and demonstrating they will
not cause or significantly contribute to a NAAQS exceedance. Geomatrix therefore evaluated a
range of reasonable operating scenarios that are intended to span the possible extremes in
impacts. Geomatrix attempted to strike a balance between ensuring conservatism while

dismissing unreasonable or unlikely possibilities.

5.4.1 Growth Component

MTI has identified a list of potential new equipment and the locations where they would likely
be installed. This list is given in Table 5-1, and includes two possible building locations for the
potential construction of additional manufacturing capacity (new Fab), shown in hatched-blue
in Figure L-2. The potential location adjacent to building 1X is labeled as “NF” for “North
Fab”, and the location adjacent to building 24 is labeled as “SF” for “South Fab”. Additionally,

MTT has entered into an agreement with Photronics to construct a new Mask shop.

The potential new Fab unit would include six wet scrubbers, one VOC abatement unit, four
boilers, and two emergency generators. Note that MTT intends to potentially build at either the
North Fab location or the South Fab location, not both. New wet scrubber and VOC abatement
unit stack parameters were taken to be the same as an existing wet scrubber (1X-FS-01), and
new VOC abatement unit (1X-VOC), respectively. The new boilers and new generators were
taken to be similar to the existing boiler 4-BOI-05 and existing generator 24D-GEN-02.

Using source groups, both building locations were assessed in the same model run, but only the
results from the building location with the higher predicted concentrations are presented below.
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The northern location alternative uses the “NorthFab” group and the southern alternative uses

the “SouthFab” group. Thus the customary “ALL” group is missing from the modeling files.

The potential new Mask shop would be very similar to the existing Mask shop in building 80.
It would include six new boilers (2 MMBtuw/hr each) exhausting through a single release point,
taken to be similar to the existing boilers exhausting through 80-BOI-01. The potential new
Mask shop would also have two emergency generators, taken to be similar to 24D-GEN-02.
Two new wet scrubbers and a VOC abatement device would also be installed, and were taken
to be similar to 80-FS-01, 80-FS-02 and 80-VOC.

MTT has also identified a list of equipment it intends to install within the near future that is not
associated with the potential construction of the new Fab building or the new Mask shop. This
list includes a boiler in building 25; emergency generators for buildings 16, 24, 26, 36, and 80;
two standby scrubbers for building 24, and an acid scrubber for building 26. Stack parameters
and emission rates were taken from similar existing units (4-BOI-09, 24D-GEN-02, and the

scrubber adjacent to each proposed scrubber, respectively).

5.4.2  Unit Emissions Modeling

An initial “Chi/Q” model run was performed with all stacks, including existing stacks, those
associated with the two possible new fabrication building locations described above, and the
other proposed sources listed in Table 5-1. All existing and proposed boilers were modeled
both with and without rain caps. Each “non-capped” boiler was modeled using its actual exit
velocity, and an “NC” was appended to its name (some names were shortened to be no more
than eight characters, as required by ISC). All sources were assigned an emission rate of

1.0 Ib/hr.

Some general conclusions that can be drawn from the “Chi/ Q” modeling runs include:

e 16-FS-02 is the worst-case wet scrubber.

e 4-BOI-04(NC) is the worst-case non-capped boiler.

e NF-BOI-02(NC) is the worst-case non-capped stack for the North Fab.
e SF-GEN-01 is the worst-case non-capped stack for the South Fab.

The results were used to identify which sources have the highest off-site impacts, and are to be
used both for modeling the various FEC scenarios and for modeling substances listed at IDAPA
58.01.01.585 and 586.
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Buildings 32 and 80 are located northwest and northeast of the main cluster of buildings at the
MTI Facility, and MTTI has indicated that future growth of manufacturing will not occur at or
near these buildings. These sources were therefore excluded from consideration as locations
for the worst case manufacturing emissions.® Scrubbers are not combustion sources® and were
therefore excluded from consideration as the worst-case source of combustion-related
emissions. Emergency generators limited to 200 hr/yr of operation are exempt from permitting,
and typically operate only about 20 hours per year, and were therefore also excluded from
consideration. See the baseline emissions calculations in Appendix G for a comparison of

combustion related emissions.

The “worst-case stack” for criteria pollutants is the worst-case non-capped boiler. The worst-
case wet scrubber is used for the analysis of substances listed at IDAPA 58.01.01.585 and 586.

543 Growth Plus Operational Variability Ambient Impact Assessment

The Operational Variability Component (OVC) emissions are not associated with any
particular stack, building or area within the plant. Therefore, Geomatrix developed a set of
modeling scenarios intended to span the possible choices about how to distribute these
emissions. Considering that the maximum allowable FEC increase is an order of magnitude
larger than any individual existing MTI source, it would not be a fair treatment to model this
increase as being emitted by the worst-case source (4-BOI-01, rain-capped boiler). Rain caps
limit the dispersion, and would severely over-estimate the impact of what will presumably be a
more widely distributed increase. Therefore, non-process-related increases (e.g. CO, NOx)
were modeled as coming from the worst non-capped boiler stack. Note that stacks at the
proposed new Mask shop are also excluded from the “worst-case stack™ assessment because no

additional development is anticipated in this area.

The following modeling scenarios were evaluated:

® The FEC rule includes a procedure for analysis of potential impacts resulting from unanticipated changes that
may not have been adequately addressed in the FEC permit application. If MTI does find it necessary to develop a
new facility in the vicinity of building 32 or 80, MTI will follow the evaluation procedures in the FEC rule.

? Most of MTI’s combustion related emissions are from boilers. See the baseline FEC calculations in Appendix G.
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Scenario 1: “Proportional”

e All existing sources are increased proportionally by the OVC emissions, regardless
of whether the increased emission rate exceeds each unit’s physically possible
emission rate. "

e PMI10 increases are distributed proportionally over wet scrubbers, VOC abatement
units, emergency generators, boilers, cooling towers, and fugitive emissions; CO,
NOx and SO2 increases are distributed only over emergency generators and boilers.

e The growth component (Table 5-1) sources are included as proposed, but are not
included in the sources to be increase proportionally by the OVC emissions.

Limiting the OVC emission to fewer (i.e. only existing) sources is conservative in
that it is less widely distributed.

e This scenario is designed to capture a distributed increase and is likely to be the
most realistic of the scenarios.

Scenario 2: “Single Stack”

e All OVC emissions are assumed to be emitted by the worst-case non-capped source
(4-BOI-04NC) as identified by the “Chi/Q” run.

e All existing sources are included, using their hypothetical maximum emission rates.

e The growth component (Table 5-1) sources are included, using their hypothetical
maximum emission rates.

e This scenario is designed to capture the possibility that all the OVC emissions are
located in the worst possible yet plausible location.

Scenario 3: “Single Building”

e All OVC emissions are assumed to be emitted by the worst-case new building
location, from the worst-case new building stack (NF-BOI-02NC or SF-GEN-01).

e All existing sources are included, using their hypothetical maximum emission rates.

e The growth component (Table 5-1) sources are included, using their hypothetical
maximum emission rates.

' For example, the sum of the hypothetical maximum PM10 emissions from existing sources is 21.8 Ib/hr and
38.8 TPY. The hypothetical maximum emission rates from 4-BOI-01 are 0.09 Ib/hr and 0.4 TPY. It is instead
modeled as emitting 0.09 + 0.09/21.8 x (14*2000/8760) = 0.10 Ib/hr (0.0131 g/s) and 0.4 + 0.4/38.8 x 14 =0.54
TPY (0.0156 g/s). Note that due to the generators being limited to 200 hr/yr of operation, the sum of the
maximum short term emissions from existing sources is 21.8 Ib/hr which is not equivalent to 38.8 TPY.
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e This scenario is designed to answer the question “what if the OVC emissions are
located near the new building, which could by itself emit more than 50% as much as
the OVC?”

Tables 5-2 through 5-5 present predicted criteria pollutant concentrations attributable solely to
MTI sources as well as total concentrations resulting from the addition of DEQ-provided
background values for the area. These total concentrations are then compared to the NAAQS

to determine compliance.

Geomatrix predicts compliance with the NAAQS for all scenarios. Even in the most
conservative scenario, where the entire operational variability component is assumed to be
emitted by the worst-case non-capped stack MTT’s impact with background is within the
NAAQS
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TABLE 5-2

CRITERIA POLLUTANT MODELING RESULTS, “PROPORTIONAL” SCENARIO

Maximum Prediction
Predicted Background Plus
Concentration | Concentration | Background NAAQS Percent of
Pollutant | Period (pg/m*) (pg/m®) (ng/m®) (pg/m®) NAAQS
Cco 1-hour 1671 12,200 13,871 40,000 35%
8-hour 812 6,800 7,612 10,000 76%
NO2* Annual 36 40 76 100 76%
SOx 3-hour 676 42 718 1,300 55%
24-hour 314 26 340 365 93%
Annual 2 8 10 80 12%
PM10 24-hour® 64 80 144 150 96%
Annual 11 18 29 50 58%
a) 75% conversion of NOx to NO2 assumed.
b) Highest 6th-high in 5 years
TABLE 5-3

CRITERIA POLLUTANT MODELING RESULTS, “SINGLE STACK” SCENARIO

Maximum Prediction
Predicted Background Plus
Concentration | Concentration | Background NAAQS Percent of
Pollutant Period (ng/m*) (ug/m’) (ng/m’) (ug/m3) NAAQS
CcO 1-hour 1618 12,200 13,818 40,000 35%
8-hour 788 6,800 7,588 10,000 76%
NO2* Annual 39 40 79 100 79%
SOx 3-hour 675 42 717 1,300 55%
24-hour 313 26 339 - 365 93%
Annual 2 8 10 80 12%
PM10 24-hour” 69 80 149 150 99%
Annual 13 18 31 50 62%
a) 75% conversion of NOx to NO2 assumed.
b) Highest 6th-high in 5 years.
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TABLE 5-4

CRITERIA POLLUTANT MODELING RESULTS, “SINGLE BUILDING” SCENARIO

Maximum Prediction
Predicted Background Plus _
Concentration | Concentration | Background NAAQS Percent of

Pollutant | _Period (ng/m’) (ug/m*) (ng/m*) (ug/m’*) NAAQS
CO 1-hour 1736 12,200 13,936 40,000 35%
8-hour 837 6,800 7,637 10,000 76%
NO2* Annual 32 40 72 100 72%
SOx 3-hour 676 42 718 1,300 55%
24-hour 314 26 340 365 93%
Annual 2 8 10 80 13%
PM10 24-hour” 59 80 139 150 93%
Annual 10 18 28 50 55%

a) 75% conversion of NOx to NO2 assumed.
b) Highest 6th-high in 5 years.

5.4.4  Dispersion Modeling of Lead FEC

As described in Section 4.1, MTI is requesting a FEC for lead (Pb) of 120 pounds per year.
The National Ambient Air Quality Standard for lead is based on a calendar quarter averaging
period, but there is no convenient way using ISC-PRIME to calculate such an average. Instead,
a separate ISC-PRIME “Chi/Q” modeling run was performed, and monthly averages were
output. Asin the run described in Section 5.4.2, this run used a unit emission rate of 1.0 lb/hr

from each included stack.

Inspection of the “Chi/Q” modeling run described in Section 5.4.2 results shows that the worst-
case stack for the annual averaging period was not the worst-case stack for the 24-hour
averaging period. Since the monthly averaging period falls between the two, Geomatrix chose
the six stacks that had the highest Chi/Q for 24-hour and annual averaging periods. Thus,
Geomatrix can be reasonably assured of finding the worst-case stack for a monthly averaging
period without having to include every stack. The six stacks included the first four boilers near
building 4 (4-BOI-01 through 4-BOI-04) and the two scrubbers in building 16 (16-FS-01 and
16-FS-02). 16-FS-02 was shown to have the highest impact for monthly averaging periods,
with a Chi/Q of 5.487 pg/m® per lb/hr.

As shown in Table 5-5, multiplying this Chi/Q factor by 0.014 Ib/hr (i.e. 120 Ib/yr) results in a
maximum predicted concentration of 0.08 ug/m3 (monthly average). The NAAQS for lead is
1.5 ug/m3 (calendar quarter average). Because quarterly average concentrations would be
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lower than monthly averages, a monthly average of 0.08 ug/m3 would result in compliance with
the quarterly NAAQS by a wide margin.

CRITERIA POLLUTANT MODELING RESULTS FOR LEAD

TABLE 5-5

Maximum Prediction
Predicted Background Plus
Concentration | Concentration | Background | NAAQS Percent of
Pollutant Period (ng/m’) (;Lg/ms) (pg/ms) (ng/m*) NAAQS
Calendar a 0
Lead Quarter 0.08 - 0.08 1.5 5%

a) Maximum predicted concentration is for the monthly averaging period, not quarterly.

5.5 MODELING OF SUBSTANCES LISTED AT IDAPA 58.01.01.585 AND 586

5.5.1 Process Emissions

As described in Section 4.2, MTI maintains a comprehensive chemical purchasing and tracking
system. This system was presented to DEQ staff during a site visit on May 4-5, 2005. Using
that system, MTI identified the maximum annual emission rate (1b/yr) of each substance listed
at IDAPA 58.01.01.585 and 586 from four recent years of emission data (see Table 4-2 and
Appendix H).

MTTI is requesting a FEC that allows an increase in VOCs emissions of approximately 80
percent over baseline emissions. Geomatrix assumed that the increase in substances listed at
IDAPA 58.01.01.585 and 586 would increase proportionally to the increase VOC emissions.
Based on this assumption, Geomatrix converted annual manufacturing process emissions to an
hourly emission rate (Ib/hr) for comparison with the screening emission limits (EL) specified in
IDAPA 58.01.01.585 and 586. Note that generator emissions of substances listed at IDAPA
58.01.01.585 and 586 are not included in the analysis because existing and proposed generators
operate fewer than 200 hours per year and are therefore not subject to the PTC process.'!
Boiler emissions of substances listed at IDAPA 58.01.01.585 and 586 are addressed below in

Section 5.5.2.

! Note, however, that emissions of criteria pollutants from generators are included in the NAAQS analysis
required by the Tier II rules.
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Using this 80% factor, eighteen chemical species would be emitted at rates that (Facility-wide)
exceed the EL. For each of those species, Geomatrix scaled the emission rate (Ib/hr) by the
maximum predicted concentration (p.g/m3) of the “Chi/Q” run described in Section 5.4.2. For
those substances addressed with a 24-hour averaging period (i.e. IDAPA Section 585),
Geomatrix found that source 16-FS-01 had the maximum predicted impact. For those
substances addressed with an annual averaging period (i.e. IDAPA Section 586), Geomatrix
found that source 16-FS-02 had the maximum predicted impact. After scaling the emission rate
for each substance by their respective scaling factors, Geomatrix found that no substances listed
at IDAPA 58.01.01.585 and 586 were predicted to exceed the AAC or AACC. Predicted
concentrations for substances emitted at rates exceeding their ELs are presented in Table 4-2.

This is a very conservative approach because it assumes the entire increase in emissions come
from a single (worst-case) stack, and greatly over-predicts the highest impact. See section 4.2

for additional discussion.

5.5.2 Proposed Boilers

Few of the substances listed at IDAPA 58.01.01.585 and 586 are emitted by both the boilers
and the process sources. In order to simplify the ambient impact assessment and future
compliance monitoring, Geomatrix evaluated emissions of substances listed at IDAPA

58.01.01.585 and 586 from the proposed eleven new boilers separately from process sources.

The methodology is virtually identical to that used for the process emissions. Based on the
“Chi/Q” run described in Section 5.4.2, Geomatrix determined that of all the existing (rain-
capped) boilers, 4-BOI-01 had the highest Chi/Q for both the annual and 24-hour averaging
period. Geomatrix multiplied the emissions resulting from 162 MMBtu/hr (5 proposed boilers
each 30 MMBtu/hr, plus 6 boilers each 2 MMBtu/hr) by the scaling factors to find maximum
predicted concentrations, for comparison with the AAC/AACC. As shown in Table 5-6,
emissions from the new boilers are all less than the ELs or AAC/AACC.

This approach is very conservative, as it assumes the emission from all boilers come from the
same, worst-case stack. This provides the necessary demonstration of compliance with IDAPA
58.01.01.210 for installation of the new boilers, and additional analysis at the time of

installation is not warranted.
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TABLE 5-6

PROPOSED NEW BOILERS' - EMISSIONS OF SUBSTANCES LISTED AT IDAPA 58.01.01.585 AND 586

‘ Emission Hourly Annual Scrcfen'ing Over t.h € M?x IDAPA Over % of
CAS . o Emission | Screening | Predicted AAC/
Number Pollutant Factor ® Emissions | Emissions Level Emission Tmpact AACC AAC/? AAC/
(Ib/MMscf) (Ib/hr) (Tiyr) (Ib/hr) Level? (ng/m?) (ng/m?) AACC? | AACC

56-49-5 3-Methylchloranthrene 1.80E-06 2.78E-07 | 1.22E-06 | 2.50E-06
71-43-2 Benzene 2.10E-03 3.24E-04 | 142E-03 | 8.00E-04
50-32-8 Benzo(a)pyrene 1.20E-06 1.85E-07 | 8.11E-07 | 2.00E-06
106-46-7 1,4-Dichlorobenzene 1.20E-03 1.85E-04 8.11E-04 30
50-00-0 Formaldehyde 7.50E-02 1.16E-02 | 5.07E-02 | 5.10E-04 Yes 2.73E-02 | 7.70E-02 No 35
110-54-3 Hexane 1.8 2.78E-01 | 1.22E+00 12
91-20-3 Naphthalene 6.10E-04 9.41E-05 | 4.12E-04 3.33
109-66-0 Pentane 2.6 4.01E-01 | 1.76E+00 118
108-88-3 Toluene 3.40E-03 5.25E-04 | 2.30E-03 25
7440-38-2 Arsenic 2.00E-04 3.09E-05 1.35E-04 | 1.50E-06 Yes 7.28E-05 | 2.30E-04 No 32
7440-39-3 Barium 4.40E-03 6.79E-04 | 2.97E-03 0.033
440-41-7 Beryllium 1.20E-05 1.85E-06 | 8.11E-06 | 2.80E-05
7440-43-9 Cadmium 1.10E-03 1.70E-04 | 7.43E-04 | 3.70E-06 Yes 4.00E-04 | 5.60E-04 No 71

Chromium-Total® 1.40E-03 2.16E-04 | 9.46E-04
7440-47-3 Chromium 1T 1.15E-03 1.77E-04 | 7.76E-04 | 3.30E-02
7440-47-3 Chromium VI 2.52E-04 3.89E-05 1.70E-04 | 5.60E-07 Yes 9.17E-05 | 2.50E-02 No 0.4
7440-48-4 Cobalt 8.40E-05 1.30E-05 | 5.68E-05 0.0033
7440-50-8 Copper 8.50E-04 1.31E-04 | 5.74E-04 0.013
7439-96-5 Manganese 3.80E-04 5.86E-05 | 2.57E-04 0.067

Mercury 2.60E-04 4.01E-05 1.76E-04 0.001
7439-98-7 Molybdenum 1.10E-03 1.70E-04 | 7.43E-04 0.333
7440-02-0 Nickel 2.10E-03 3.24E-04 1.42E-03 | 2.70E-05 Yes 7.64E-04 | 4.20E-03 No 18

2 Assumes 11Boilers (162 MMBtu/hr total).
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Emission Hourly Axnnual Scre.eu'ing Over t.h ° M?x IDAPA Over % of
CAS . . Emission | Screening | Predicted AAC/
Number Pollutant Factor ® Emissions | Emissions Level Emission Tmpact AACC AAC/? AAC/
(Ib/MMscf) (Ib/br) (T/yr) (Ib/hr) Level? (ug/m) (ng/m) AACC? | AACC
7782-49-2 Selenium 2.40E-05 3.70E-06 | 1.62E-05 0.013
7440-66-6 Zinc 2.90E-02 447E-03 | 1.96E-02 0.667
10024-97-2 | Nitrous oxide 2.2 3.39E-01 | 1.49E+00 0.667
PAHs:
Benz(a)anthracene 1.80E-06 2.78E-07 | 1.22E-06
Benzo(a)pyrene 1.20E-06 1.85E-07 | 8.11E-07
Benzo(b)fluoranthene 1.80E-06 2.78E-07 | 1.22E-06
Benzo(k)fluoranthene 1.80E-06 2.78E-07 | 1.22E-06
Chrysene 1.80E-06 2.78E-07 | 1.22E-06
Dibenzo(a,h)anthrancene 1.20E-06 1.85E-07 | B8.11E-07
Indeno(1,2,3-cd)pyrene 1.80E-06 2.78E-07 | 1.22E-06
PAH Total 1.8E-06 7.7E-06 9.10E-05
(a) Emission Factors from AP-42 Section 1.4, Natural Gas Combustion, July 1998.
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Appendix A: 2003 Tier II Application Completeness Determination
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RECEIVED]

@ STATE OF IDAHO
§¢ DEPARTMENT OF JUN 0 8 2003

ENVIRONMENTAL QUALITY

1410 North Hilton « Boise, idaho 83706-1255 » (208) 373-0502 Dirk Kempthorne, Governor
C. Stephen Alired, Director

June 2, 2003
Certified Mail No. 7000 1670 0013 9129 3803

Mr. Rob Sterling
Environmental Manager
Micron Technologies, Inc.
8000 S. Federal Way
Boise, ID 83707

RE:  AIRS Facility No. 001-00044, Micron Technologies, Inc., Boise
Tier II Operating Permit Application Administrative Completeness Determination

Dear Mr. Sterling:

On March 14, 2003, the Department of Environmental Quality (Department) received Micron
Technologies, Inc.’s (Micron) Tier II operating permit application. The materials have been
reviewed, and the application has been determined administratively complete. Therefore, the
Department will proceed with the processing of Micron’s application in accordance with IDAPA
58.01.01.404 Rules for the Control of Air Pollution in Idaho (Rules).

Although the application has been declared administratively complete, we may need to solicit
further information to assist us during our review. Any additional information requested by the
Department should be submitted in accordance with the Rules.

Please be aware that you may submit a written request to the Department to provide a draft
permit for review prior to the required public comment period.

If you have any questions about this project or the permitting process, please contact me at 373-
0437 or wrogers@deq.state.id.us.. '

Sincer\ely,

B Krged—
B ill Rogers

Permit Program Coordinator
Air Quality Division

BR Permit No, T2-030010

Micron Technology, Inc.
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Appendix B: FEC Rule
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IDAHO ADMINISTRATIVE CODE IDAPA 58.01.01
Department of Environmental Quality Rules for the Control of Air Pollution in Idaho

When physical conditions such as tall adjacent buildings, valley and mountain terrain, etc., are such as to limit the
normal dispersion of air pollutants, the Board may set more restrictive emission limitations on those sources affected
by the unusual conditions when air quality standards would reasonably be expected to be exceeded. (5-1-94)

163.  SOURCE DENSITY.
Should areas develop where each individual source is meeting the requirements of this chapter, yet the ambient air
quality standards are being exceeded or might reasonably be expected to be exceeded, the Board may set more

restrictive emission limits than are contained in this chapter. (5-1-94)
164. POLYCHLORINATED BIPHENYLS (PCBS).

01. Prohibition on Burning. Burning any material containing greater than five (5) parts per million of
‘polychlorinated biphenyls (PCBs) is prohibited, except for incineration for the purpose of disposal. Incineration for
disposal shall comply with the following provisions: (5-1-94)

a. No person shall commence construction or modification of a PCB incinerator without a permit
issued according to Sections 200 through 225. (5-1-94)

b. The Department must provide opportunity for public comments prior to a final decision for a
permit to construct or modify a new PCB incinerator. (5-1-94)

c. A permit issued according to Sections 200 through 225 for construction or modification of a PCB
incinerator shall requize, as a minirmum, best available control technology and monitoring instrumentation. (5-1-94)

d. No permit to operate, construct or modify a PCB incinerator shall be processed or issued prior to
March 16, 1987, or such earlier date as shall be determined by the State Board of Environmental Quality.  (5-1-94)

02. Prohibition on Sales. No person shall sell, distribute or provide any materials containing greater
than five (5) parts per million PCBs for home or commercial heating equipment. (5-1-94)

165.—174.  (RESERVED).

175. PROCEDURES AND REQUIREMENTS FOR PERMITS ESTABLISHING A FACILITY

EMISSIONS CAP.

The purpose of Sections 176 through 181 is to establish uniform procedures to obtain a Facility Emissions Cap (FEC)
for stationary sources or facilities (hereinafter referred to as facility or facilities). A permit establishing a FEC will be
issued pursuant to Sections 200 through 228 or Sections 400 through 410. (4-11-06)

176.  FACILITY EMISSIONS CAP.

01. Optional Facility Emissions Cap. An owner or operator of a facility may request a FEC to
establish an enforceable facility-wide emission limitation. (4-11-06)
02. Applicability. » (4-11-06)

a. The owner or operator of any facility, which is not a major facility as defined in Sections 204 or

205, may apply to the Department for a permit to establish a FEC, (4-11-06)
b. FECs are available to new sources, existing sources undergoing a modification, and existing

sources that request a FEC. (4-11-06)
03. Definitions. For the purposes of Sections 175 through 181, the following terms shall be defined as

below. (4-11-06)
a. Baseline actual emissions. As defined in Section 007. (4-11-06)

b. Design concentration. The ambient concentration used in establishing the FEC. (4-11-06)
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IDAHO ADMINISTRATIVE CODE IDAPA 58.01,01
Department of Environmental Quality Rules for the Control of Air Pollution in Idaho

c. Facility emissions cap (FEC). A facility-wide emission limitation expressed in tons per year, for
any criteria pollutant or hazardous air pollutant established in accordance with Sections 176 through 181. A FEC is
calculated using baseline actual emissions plus an operational variability component and a growth component.

(4-11-06)

d. FEC pollutant. The pollutant for which a FEC is established. (4-11-06)

e, Growth component. The level of emissions requested by the applicant and approved by the
Department to allow for potential future business growth or facility changes that may increase emissions above
baseline actual emissions plus the operational variability component. (4-11-06)
f. Operational varlabxllty component. The level of emissions up to the significant emission rate (SER)

minus one (1) ton per year but no more than the facility’s potential to emit (PTE). If the proposed FEC pollutant does

not have a SER hsted in Section 006 or has a SER less than or equal to ten (10) tons per year, the operational

variability component is the level of emissions requested by the applicant and approved by the Department.
(4-11-06)

177.  APPLICATION PROCEDURES.
In addition to the information required pursuant to Sections 202 or 402, whichever is apphcable applications
requesting a FEC must include the information required under Sections 176 through 181 and Subsections 177.01

through 177.03. . (4-11-06)
01. Estimates of Emissions. A proposed FEC for each pollutant requested by the facility, including the
basis for calculating the FEC. (4-11-06)
02. Estimates of Ambient Concentrations. ’ (4-11-06)
a. Estimates of ambient concentrations will be based on the most recent applicable and technically
appropriate methods and most representative data available to the Department unless otherwise approved by the
Department. (4-11-06)
b. Estimates of ambient concentrations may include projections of alternative future changes within
the proposed FEC. (4-11-06)
c. For a new, existing, or modified facility, a demonstration that for each FEC pollutant, the FEC will
not cause or significantly contribute to a violation of any ambient air quality standard. (4-11-06)
d. For renewal of terms and conditions establishing a FEC, it is presumed that the previous permitting
analysis is sansfactory, unless the Department determines otherwise. (4-11- 06)
03. Momtormg and Recordkeepmg The application must mclude proposed means for the facﬂlty to
determine facility emissions on a rolling twelve (12) month consecutive basis. (4-11-06)

178. STANDARD CONTENTS OF PERMITS ESTABLISHING A FACILITY EMISSIONS CAP.
In addition to the elements required by Sections 203 and 211 or Sections 403 and 405, whichever is applicable, the
Department shall have the authority to impose, implement and enforce the terms in Subsections 178.01 through

178.05 and conditions establishing a FEC. (4-11-06)
01. Emission Limitations and Standards. All permits establishing use of a FEC shall contain annual

facility wide emissions limitations for each FEC pollutant. (4-11-06)
02. Monitoring. All permits establishing a FEC shall contain sufficient monitoring to ensure

compliance with the FEC on a rolling twelve (12) month consecutive basis. (4-11-06)
03. Recordkeeping. All permits establishing a FEC shall include the following: (4-11-06)

Page 42 TIAC 2006

Micron Technology, Inc.

June 21, 2006 B-2 MTI0000005

i




IDAHO ADMINISTRATIVE CODE IDAPA 58.01.01

Department of Environmental Quality Rules for the Control of Air Pollution in Idaho
a. Sufficient recordkeeping to assure compliance with the FEC. (4-11-06)
b. Retention of required monitoring records and support information for a period of at least five (5)

years from the date of the monitoring sample, measurement, report or application. Supporting information includes,
but is not limited to, calibration and maintenance records and original strip-chart recordings for continuous

monitoring instrumentation and copies of all reports required by the permit. (4-11-06)
04. Reporting. All permits establishing a FEC shall include the following: (4-11-06)
a. Sufficient reporting to assure compliance with the permit estab]ishjngithe FEC. (4-11-06)
b. Submittal of an annual report each year on or before the anniversary date of permit issuance. All
required reports must be certified in accordance with Section 123. (4-11-06)
05. Duration. Each permit establishing a FEC shall state that the terms and conditions establishing the
FEC are effective for a fixed term of five (5) years. (4-11-06)

179. . PROCEDURES FOR ISSUING PERMITS ESTABLISHING A FACILITY EMISSIONS CAP.

01. General Procedures. Procedures for issuing permits establishing a FEC will follow Sections 209
or 404, whichever is applicable. (4-11-06)
02. Renewal. The renewal of the terms and conditions establishing a FEC are subject to the same
procedural requirements for issuing permits (Subsection 179.01) and Subsections 179.02.a. through 179.02.d.:
(4-11-06) -
a The permittee shall submit a complete application to the Department for a renewal of the terms and

conditions. establishing the FEC at least six (6) moniths before, but no earlier than eighteen (18) months before, the

expiration date of the existing permit. To ensure that the term of the permit does not expire before the terms and

conditions are renewed, the permittee is encouraged to submit the application nine (9) months prior to expiration.
(4-11-06)

b. If a timely and complete application for a renewal of the terms and conditions establishing the FEC
is submitted, but the Department fails to issue or deny the renewal permit before the end of the term of the previous
permit, then all the terms and conditions of the previous permit shall remain in effect until the renewal permit has
been issued or denied. (4-11-06)

c. Expiration of the terms and conditions establishing 2 FEC may be grounds to terminate the
facility’s right to operate pursuant to Sections 176 through 181, unless a timely and complete renewal application has
been submitted. (4-11-06)

d. On renewal, the Department may adjust a FEC with an unused growth component in accordance
with the Idaho Environmental Protection and Health Act, Chapter 1, Title 39, Idaho Code, and these rules. (4-11-06)

03. Reopening the FEC. The Department may reopen a FEC to: (4-11-06)

a. Reduce the FEC to reflect newly applicable federal requirements (for example, NSPS) with
compliance dates after the issuance of the permit establishing the FEC. (4-11-06)

b. Reduce the FEC consistent with any other requirement that is enforceable as a practical matter, and
that the state may impose on the facility under the Idaho Environmental Protection and Health Act, Chapter 1, Title
39, Idaho Code, and these rules. (4-11-06)

04. FEC Termination. The Director may approve a revision of a permit establishing a FEC to
terminate the FEC, provided the permittee complies with Subsections 209.04 or 404.04, as applicable, and
Subsections 179.04.a. through 179.04.c.: (4-11-06)
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IDAHO ADMINISTRATIVE CODE IDAPA 58.01.01
Department of Environmental Quality Rules for the Control of Air Pollution in Idaho

a, The permittee may request a revision of the permit establishing the FEC to terminate the FEC at
anytime prior to the expiration of the permit. The permittee is encouraged to submit an application for a permit to
construct or Tier I operating permit, as applicable, six (6) months prior to the time the permittee wishes to terminate
the FEC. (4-11-06)

b. The FEC established in the permit shall remain in effect until the Department issues a new permit
to construct or Tier I operating permit, as applicable. (4-11-06)

c. Nothing in Section 179 prohibits a permittee from requesting a permit revision to terminate the
FEC during the permit renewal process. (4-11-06)

180. REVISIONS TO PERMITS ESTABLISHING A FACILITY EMISSIONS CAP.
Section 180 requires revisions to terms and conditions establishing a FEC. The permittee is exempt from Sections
200 through 228 unless the permittee chooses to use those rules to process any change to the permit, except as

provided in Subsection 180.02. (4-11-06)
01. Criteria. A permit revision is required for the following: (4-11-06)
a. A change to existing monitoring, reporting or recordkeeping requirements in the permit
establishing the FEC; (4-11-06)
b. A change to the FEC; or (4-11-06)
c. A change to the facility that would impose new requirements not included in the permit
estabhshmg the FEC. (4-11-06)
02. Permit Revision Application Procedures. A permittce may initiate a permit revision by

submitting a permit revision application to the Department or by complying with other applicable sections (Sections
200 or 400). For revision of terms and conditions establishing the FEC, it is presumed that the previous permitting
analysis is satisfactory unless the Department determines otherwise. A permit revision application shall:  (4-11-06)

a. Meet the standard application requirements of Section 177; (4-11-06)
b. Describe the proposed permit revision; (4-11-06)
c. Describe and quantify the change in emissions above the FEC permit limit; and (4-11-06)
d. Identify new requirements resulting from the change. (4-11-06)
03. Permit Revisions. The Department will process pcrrmt revisions pursuant to Section 209 or
Section 404. (4-11-06)

181. NOTICE AND RECORD-KEEPING OF ESTIMATES OF AMBIENT CONCENTRATIONS.

Section 181 authorizes facility changes that comply with the terms and conditions establishing the FEC, but that are
not included in the estimate of ambient concentration analysis approved for the permit establishing the FEC. No
permit revision shall be required for facility changes implemented in accordance with Section 181. (4-11-06)

01. Notice. For facility changes that comply with the terms and conditions establishing the FEC, but
are not included in the estimate of ambient concentration analysis approved for the permit establishing the FEC, the
permittee shall review the estimate of ambient concentration analysis. (4-11-06)

a. In the event that the facility change would result in a significant contribution above the design
concentration deterrnined by the estimate of ambient concentration analysis approved for the permit establishing the
FEC, but does not cause or significantly contribute to a violation to any ambient air quality standard, the permittee

shall provide notice to the Department in accordance with Subsection 181.01.b. (4-11-06)
b. Notice procedures. The permittee may make a facility change under Section 181 if the permittee
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Department of Environmental Quality Rules for the Conftrol of Air Pollution in Idaho

provides written notification to the Department so that the notification is received at least seven (7) days in advance
of the proposed change or, in the event of an emergency, the permittee provides the notification so that it is received
at least twenty-four (24) hours in advance of the proposed change. For each such change, the written notification

shall: (4-11-06)
i Describe the proposed change; (4-11-06)
ii. Describe and quantify expected emissions; and (4-11-06)
iii. Provide the estimated ambient concentration analysis. (4-11-06)
02. Recordkeeping. For facility changes that comply with the terms and conditions establishing the

FEC, but are not included in the estimate of ambient concentration analysis approved for the permit establishing the
FEC, the permittee shall review the estimate of ambient concentration analysis. In the event the facility change would
not result in a significant contrbution above the design concentration determined by the estimate of ambient
concentration analysis approved for the permit establishing the FEC, the permittee shall record and maintain
documentation on-site of the review. (4-11-06)

03. Estimates of Ambient Concentrations. Estimates of ambient concentrations shall be consistent
with the estimate of ambient concentration analysis approved for the permit establishing the FEC unless the
Department determines that other technical methods are appropriate. The permittee shall include any changes to the
facility that are not included in the originally approved estimate of ambient concentration analysis. (4-11-06)

182. —199. (RESERVED).

200. PROCEDURES AND REQUIREMENTS FOR PERMITS TO CONSTRUCT.

The purposes of Sections 200 through 228 is to establish uniform procedures and requirements for the issuance of
“Permits to Construct”. As used throughout Sections 200 through 228 and 578 through 581, major facility shall be
defined as major stationary source in 40 CFR 52.21(b), revised as of July 1, 2005, and major modification shall be
defined as in 40 CFR 52.21(b), revised as of July 1, 2005. These CFR sections have been codified in the electronic
CFR which is available at www.gpoaccess.gov/ecr. (4-11-06)

201, PERMIT TO CONSTRUCT REQUIRED.

No owner or operator may commence construction or modification of any stationary source, facility, major facility, or
major modification without first obtaining a permit to construct from the Department which satisfies the requirements
of Sections 200 through 228 unless the source is exempted in any of Sections 220 through 223, or the owner or
operator complies with Section 213 and obtains the required permit to construct, or the owner or operator complies
with Sections 175 through 181, or the source operates in accordance with all of the applicable provisions of a permit
by rule. (4-11-06)

202. APPLICATION PROCEDURES. .

Application for a permit to construct must be made using forms furnished by the Department, or by other means
prescribed by the Department. The application shall be certified by the responsible official in accordance with Section
123 and shall be accompanied by all information necessary to perform any analysis or make any determination

required under Sections 200 through 228. (7-1-02)
01. Required Information. Depending upon the proposed size and location of the new or modified
stationary source or facility, the application for a permit to construct shall include all of the information required by
one or more of the following provisions: (5-1-94)
a. For any new or modified stationary source or facility: (5-1-94)

i. Site information, plans, descriptions, specifications, and drawings showing the design of the
stationary source, facility, or modification, the nature and amount of emissions (including secondary emissions), and
the manner in which it will be operated and controlled. (5-1-94)
ii. A schedule for construction of the stationary source, facility, or modification. (5-1-94)
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Appendix C: Oxidizer Control Efficiencies

MTI operates safety devices that oxidize certain potentially dangerous compounds. The trade
name for this equipment is a “Guardian System,” and information on this system is provided
in this appendix. Information on the VOC abatement system is provided in Appendix D.
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GUARDIAN GAS PROTECTION SYSTEM

‘The Gusrdian (Jis Protechon System is o patcited con-
trolled combustiont systém that guarantesr safe ignition of
pyropharic, flammable snd toxic gucsaftermmruacin
femiconductor manufacturing: Installed in scmiconductor
companies wotldwide, the Guardian handles 2 vadety of

* process a'pphuﬁons.. .

Featdm_s
The Gusrdian GﬁS'Prbfetzﬁon Systems

% prevents nlnne cxplosions and fires: the patented
combustion chamber prévents silans bubble formation

and. g\mrantees ignition of flacimable gases.
- 'hnnd!caﬂammzbh procesy gases uged i m semiconductor

manufanmﬁng. whcthct silicon or GaAs dcvices. and
* yACUUM pump oil mist;

« is easily. retrofittéd to existing lab manufacticiog
systems. )

« i$ ifstalled i the ptOc&s reactol or vasuum pump
« it used to véat gas cabincts and vaults.

= handles normal opcn.tmu. sudden unpsety, reactor
‘purpdowr duxmgstnrt—up, ar gais leaks,

e provides-fail-faf¢ operation -and redundant. Safcty
features..

w it availablein different sizes to handle & fll pnge of gas
flowi and concentrations! oné widt cin fiandle several
reactory'at 4 ime.;

& requirés nnmmal ‘maintedianée; is Highty ralmhl:‘:, does,
not have extesiivé build upj Lypu:nlly Qﬂ—mdutcs

- downtimi évery 3:6 montha for preventive maintcnange
zod cleaning,

« his in advanced cdsitrol ind tiondforing sy stem;
when telays are. da-encrgized for any. reason, it warns
personite], ahd provides a sigoal to shae down pitesss
equilpment and activatd nftrogen pyrge systems.

+ i3 eost effective in initial price, maidlcnance, toml
utilitics required, and length of servics,

Guardlan Systems

FACT SHEE_I;

How the Giardlan works
Spent Process gases, aspiratsd in(o the Cuardian Gas
Protection System from 2u Epi or CVD reactor, pass

mmughawallot'ﬂamemxtguamnmigutdonofthc
fixrmmablo waste products.

GUARDIAN s'wau‘m

The s ix pmudnd by-a pinall quantity: u{hydmzm. dr
nabiral gas, ignited by scpanate platinum: tpped spadcpings (1)

As gases pass through the flame front, they enter & swirl
chamber (2) where tHey aie: met with & pacpendiculacair
flow which creates stiear, thorgughly mixing the gases With

aif. . The swicling action extends combustion chamiber
redidence. fine axd: keaps ailane fiom self-protecting..
Total cormbustion ix thuy exguyed, Resction gases aye cocled

bisfore ckiting. .

Air diaw from ihe Scrubber is set 1o a mininini of three

tmes the flame-frony velocity of hydrogén, the, fastest-

brxning gas, prtveniting heat migration through the zirintake.,

A deflictoi (3) forges eacted gases into the ceater of the air

_stxeamy whcre thf.y arc further coofed to below 200°C.

*Ihcxmocouplca (4 and 5) at the swirl chamber and: exit,
monitor the temperatirs 6f foaction and Exit fasek If thicr’

-are;‘any temperature changes beyond preset’ Jimiry, the
conteoller () (s¢o tuverio. wde) will tigger audible and
vistal warnings, If programmed, the congolier has, the

capab{hty of providmg a signat to interconnect With the
p:ocoss tool o shut dowun the: pmccsx cqmpmcnl and

- acnivate the yirge sygtcm.

The comtroller also rionitdcy air-and fucl pttssum igmitor
pawer, line voltage and, 3 rcqz,arcd ﬁm opesaton of the
optional Flameguard and Flashbick Arrestor.

MG Industries:

" i mierdad of he Hoachst Groug
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Quick Reference Chaore
GCuardian® C¢as Conversion

; na—»S‘ﬁ ':'..::-.Ewu.&uc).. o = *:% 4 .E.»-Z': o i 4 .' -..g.w;mg;.«,.
Inert Ny, He, Ar — —
Hydrides or SiH, . > 99% SiO, and H,0
Similar Gases AsH, > 99% As,, O;and H,0
"~ PH, > 99% P,0s and H,0 .
B,H, > 99% Bs O;and H,0
TEOS > 99% - Si0,, CO, and H,0
TMB _ No Data -
TMP . Na Data — .
Sicl, > 99% Si0, HCland H,0
SiH,, - Cl, > 99% Si0,, HCl and H,0
Fluorinated NF; > 98% NO, and HF
Compounds WF,: ~ About 90% W,0, and HF
: CsF, > 98% CO, and HF
CF, No Datd —
SF, > 99% S, SOy, and HF
CHF, No Data - «
Acid Gases BF, Guardian not —
Cl’ suitable as a —
BCl, stand alone —
. HBr treatment . —
HCI system. —
Ottier Gases H; - > 99% H,0
NH, > 99% NOy and H,O
NO — -
Oz el -
g.lémésmign'sl'
== =
GUARDIAN® SYSTEMS MG INOUSTRIES
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Permit to Construct Application

Guardion® Gas Conversion Data

- June 21, 2006

Active Diluent Infet Outlet Conversion ,
{L/min.) (1/min.) (mifmin.) (%) (pprm) Efficiency
SiH, N, . .
0.5 5.0 6.57 9.09 <0.03 99.99997%
1.0 5.0 C§.57 16.67 <0.03 99.99999%
20.0 20.0 6.57 50.00 <0.03 99.999994%
. SiH, None )
0.3 NiA . B.57 100 <0.03 99.999997%
3.0 NIA 6.57 160 <0.03. 99.999997%
10.0 N/A 6.57 100 | <0.03 §9.999997%
421% PH,/H, H, . :
0.95 3.05 6.57 10.00 <0.01 '99.99999%;
0.095 3.91 .57 1.00 <0,01 99.99998%
. ]
42.1% PH,/ H, None 4
1.0 ‘ N/A B.5T 4210 - <0.01 99.999998%
3.0 N/A 657 42.10 <0,01 99.999998%
5.0 N/A .8.87 42,10 <0.01 99.999998%
45.2% AsH,/H, H, . ' , _
0.3 30.0 6.57 0.45 '<0.01 99.99978%
1.0 300 6.57 - 146 <0.34 99.998%
1.5 30.0 6.57 2.15 <0.83 99.996% -
0.3 10.0 6.57 1.32. <0.01 - 99.99993%
10 10.0 . 8.87 4.11 <0.01 - |* 99.99998% °
2.0 10.0 6.57 7.53 <0.01 99.99979%
e —
e e GO,
GUARDIAN" SYSTEMS MG ;NBHETRIES
‘ Micron Technology, Inc.
C-3 MTI0000012




Tier II Permit and Permit to Construct Application

Appendix D: Manufacturing Data on MTI Pollution Control Equipment

Table of Contents

Jaeger Products, Inc. information for acid and ammonia scrubbers
Viron International scrubber information

Harrington Industrial Plastics, Inc. packed tower scrubber info
Ceilcote Air Pollution Control information

VOC abatement information

Micron Technology, Inc.
June 21, 2006 MTI0000013
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790\ JAEGER PRODUCTS, iNC.
HIGH PERFORMANCE TOWER PACKINGS

AND COLUMMN INTERANALS i
= (281) 449-9500
{800} 878-034%
Fax (281) 448-9400

1811 FEACH LEAF
HOUSTON, TEXAS 77039

*REQUESTED
TECHNICAL INFORMATION

January 11, 2001

Mr. Mike Kettner
- Micron Technology, Inc.
10A Materials Center
'Boisg, ID 83716-9632

Ref:

Calculations:

THIS SERVICE IS PROVIDED AT NO cosT,

THE DESIGN DATA AND RECOMMENDATION
CONTAINED HEREIN ARE
PLEASE REMIND EVERYONE CONCERNED

OF THis
Cust'Ref:  NH;& Acid Scrubbers
JPI Ingq. #: 0101-9984
Phone: 208-368-4000
Fax #: 208-368-3121

Efficiency calcixlation.s for horizontal scrubber for 3 n .[éeger Tri-Packs® in Pf'.

<

Chief Process Engineer

* ALL DESIGN RECOMMENDATIONS ARE MADE WITHOUT WARRANTY, EXPRESSED OR IMPLIED.

) Liquid . . Press Drop I )
Project |- Scrubbers | P “’(‘;_d) bed G‘(‘zé’n‘;’“’ Flow | Compound | Reagent R‘(‘,}")"‘“ (in.
' - " {gpm) ? w.c/ft.)
PCS-3332 B24/Fab3 | 6w x 6.754 £5.000 1)320 NH, H,S0, 99.39 - 013
PCS-3409 NH, x5t ' 2) 450 NH; H;S0, 99.64 0.16
: . ’ HF . NaOH 99.34 0.13
. Bulk . : 1) 320 Hz80: NaOH "~ 9536 0.13 -
Sulfuric 6W x 6.75H HCl NaQH 58.80 0.13
FCS3576 | “pigg X 5L 15000 _HF NaOH | 99.60 0.15
" Addition : 2) 450 H;30, NaQH 96.60 0.15
’ HCI. NaQH 99.23 - 0.15
“30kNH, | W L 30,000 400 NH, | mso, 99.06 0.20
i _ " Sw x 88 B HF NaOH | 9893 0.26
Boep/E: | 30K Acid s %] 30000 400 H,50, NaOH 93.96 0.26
~ : HCI NaOH 98.25 026 ]~
: . W < 8 _ HF NaOH .98.85 030 |
45K Acid sl as000 550 . [ WSO | NaoH 93,51 0.30__|
: HCl " | WNaOH 98.05 030 |
Basis: ~ Compounds are incoming with air at 70°F and.l3psia. The NHj inlet concentration is 500
’ ppri. The HF, H,S0; & HCl inlet concentrations are 100 ppm each. There is adequate
concentration of the reagents in the liquid to react with the compounds in the gas. All
calculations are based on proper gas/liquid distribution and include a 1.3 safety margin.
" Regards,
M. Nazir, P.E,

SEE TERMS AND CONDITIONS ON REVERSE SIDE HEREQF

June 21, 2006

Micron Technology, Inc.
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VIRON® HORIZONTAL 5

|

VHS-

SERIES

‘—M—

R VIRCN e
‘nal zogoucanans,
fram glaung, ancaizng, siael ickding, anmied crcuit Board
plan’ng.‘senu-c:nuucror clean raoms, carrasive dusst gar-
deulzte, and carmasive ndar cantral units, ‘When laaking A
thraugh s cataleq it will secome agparent that viRan
manufactures many standard ynits ranging in size fram !
500 CFM t 140,900 CFM. In addition ta our standard
sizes, ViRen® wi alsg, upan demand, quate and man-
ufactura cusiam scrubbers. Qur enginesering staff is avait-
able o discuss ¥oUr Upcaming prajects and with 15 vears
of experiencs, in manufacturing, we can salve yaur augh- -
est carosive fume prablems, : :

" STANDARD DESIGN FARAMETESRS:
1. High Efficiency -
2. Easy Maintenancs

-

=ris otz ser i3 uses 1 mart ndus.

= 4885 rcuce the wlezaing ar 'umeg

nimum Operatng Cast

4. Structurat Integnty

STANOARQO FEATURES OF A VIRON®

‘s  Scruhber Hausing —FRp Chemicat rasis‘tant FAP-  «

Kappers Qion 8G93FR, ar as specified. Inner eorra-
sion bamier is reinforcad with surface veil for
. maximum chemical resistanca.

~ Packing Material — (qqsa fif palyprg packing materfal
s manulacturad by vimopd Virg-Pac 250, T~

Pacie?

#2 ar equal. The vel

acity through the packing |

to be 500 FPM. The Standard packing depth will
-range fram 12" tq 50, Unon appropriata applicaticns

VIRanNS can increasa the packing depth ta ac-
comglish higher efficienciag. . )

Maisture Eliminator Packing — PVC maferal as (.

) _Ufactured by vimane madel #VHE-1025 or equal.
The velacity thraugh the packing to be 1200 FF’M

* Spray Nozzles—pve material as manutactured by Beta-
Fog #NCM-Q707W or equat. Each nazzle sprays
* approximately 12 GPM at 20 psiof pump pressure. -

* Spray Header — All spray headers are ta be PUC

irschedule 80 pipe, sizad far the appropriate flaw with .

<« Qptanal Equipment —

HORIZAaNT AL sCrRuBEsS

Selfcantained Recirculatian Units — The sump gﬁumg

type redrculatian pump is maunted .on tap af the
scrubber sump 'which is attached tg the side of tha
scrubber hausing, The fuma motar is bolted to the
tap of the sump keeping the motar zhave the highest
paiat of the liquid. The sumg pumgps inherant design
Arevents any scrubtberiquid from spilling an the flaar,
This type of unit is used primarily in the warm sauth-
em climaies whera freezing is rare ar where the unit
s installed inside of a huilding. ' -

Y

< Remate Recirculation Units — The recirculatidn pump

Is maunted ta a separate tank which halds the redr-
culatad water, This type af unit is used prmarity in
cold winter regians whera freezing is ‘custamary. It
may alsq be used when the scrubber is on the roat
and the customer wishes to visually manitar.the re-
circulation flow. Same of the advartages are; less
moaf weight, na freezing because remate tank is lo-
cated inside of building, and ng scrubber heaters
required. ' .

HUE Unian type ball valves tg facilitate remaval with- SY-Strainer

*aut having to shut the recircutation system dawn,

.= Redirculation Pumps — At pumgs are CRVC materiai

* Penguin P Sedes a3 standard unless otherwisa |
- Specified. These Pumps are sump pump type wrﬂ'lout .
s2als and have the Capahility ta run dry for a shart

. Recirculation Rate — Mgt iRaNe Harizomtal Serub-

~—  Perad of me withaut damage. : +Pressura Gauges
‘ .. Flaat Valves . ™

bers have a recircutation rate of betwaen 2 tg 10
GPM ger squara foat of apen surface packing araa,
" The recirculation rate far Virart's standard units is 4

- GPM per square faal of open surtacs packing araa.’

- Flaw Mater
" Salenoid Valves

Magnehefic Gauges .
Meutrallzing Chemitzg Contral System
pH Manitor with Prahe

Sump Heatar with Cantrols,
Spacial Lifting tugs
Sopecial Hold Ogwn Lugs
Prassura Switch

Mfcron Technology, Inc.

June 21, 2006
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wviroN?® uses many different kinds of packing material in its scrubbers. The
and the efficiency desired. One of the most popular packings among our cus

"This is where Tri-Packs® excells over its competitors. Since Tri

VIRQN" COLUNIMN PACKING MATERIAL

its unusually high ACTIVE surface area, for

surfaces to become wet while. eliminating nesting and channelling.

SULTEVGE (000 GeEnE W 0 MUY OF kaCKINGE

/

The viaon’ mist eliminator blade is an impin

The more surface area that is wet, the
more aclive surface is availabte for pro-
ducing higher efficiency. The packing's
other advantage results from a high
void area and minimum blockage. Both
are critical because having'a high void
area allows the liquid to cascade
through the column with minimum el-
fort and still be able to wet the whole
packing structure. Blockage or chan-
nelling results when packing nests.
causing areas o remain dry and pro-
vides open areas for conlaminants to
pass through. Dry areas will cause a

loss of efficiency. Blockage also in- -

creases the static pressure of a col-
umn, and as static pressure increases,
so do the energy requirements to move

.the air through the column,

system. This liquid is pump

type and style wiil depend on the application
tomers is the Jaeger Tri-Packs*.

que network of ribs, struts and drip rods. It is most

ed over the packing and sprayed
housing. This allows the liquid to cover all of the packing area.
-Packs¥ is geometric with structural uniformity, it allows aft

A B ST R A T

R e SR p——
e A i o

gement-type separator desigred far horizontal process gas flow. The blade

is designed tc ‘operate with velocities from 400 to 1200 feet per minute. In this velocity range, droplet sizes of 13 micror
and larger can be removed with an efficiency rate of up to 99.9 percent. The angular shape of the blade is arranged 1o

pravide a channel for the process gas to follow. The diagra

m below demanstrates how the process gas liows through lhe

channels. The moisture-laden air is then pushed through a series of Zig-zag patterns. Since the moaisture cannot follaw the

deflections of the multiblend course, the pressure of the air |}
blades. As more moisture is forced against the walls, water
drop down toward the bottom of the scrubber through low
from the blade, they return to the bottom of the scrubber w

PALARIIAK LONA INVER W. a1

7T

BiAMETAR LIMIT QADA &IXN IMIGAGN]

“

et 2

ow lorces the moisture against the walls of the chevron shaped
droplets lorm. As these droplets become larger, they begin to
velocily zones designed into the blade. After the droplets (all
here they are collected. :

Micron Technology, Inc. - D4 MTI0000017

June 21, 2006
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SCRUBBER EFFICIENCY

) CONTAMINANT :

CONTAMINANT )
sty cruan R gme | eme e Tmex Trx
Acatic Acid CH3COOH 85 s | Hydro-Fuasitcic Acid 1,5, F C I S
Acatone CHaCOCH, & o Hydeoky-Lamina Sullate  NHLOH %0 o k
Aluminum Chioride AC, 50 80 Hydrogen Bromide HBr 85 ga
Aluminum Flouride AlFy 50 -80 Hydrogen Peroxida Ha04 70 98
Ammonium Acetate NH4(CoH704) 8s 98 Hydrogen Sulfide * HgS ;] 98
Ammonia NH, 70 99 LacticAcid . -, _CHqCHOHCOOH 0 99
Ammanium Hydroxide  NH,OH as ) Laad Acetate " PgCaHy0a)a R
Ammanium Nitrate NH,NO, as - g9g . +{ Lithium Chloric;e Licr 70 97
Ammonium Phosphate  (NH,)oHPO, 70 88 - Magnesium Chioride MgCl, 70 99
Ammanium Sultate (NH4}>S04 .80 98 Magnesium Hyd.roxide ™ Mg(OH), as - ‘98
Aniline CgHgNH, 8s 98 " | Magnesium Sultate Mgs0, 80 o8
_ Barium Chioride BaCly 50 80 Maleic Acid  HOOCCH:CHCOOH 97 99
Barium Sultate ** BaS0Q, 8s 98 Mercuric Chiaride HgCl,y 70 99
Boric Acid H3B05 8s 97 . | MicketChiaride NiCly as o8
- Bromine Br 8s 9. Nickel Sultata NISO4 70 99
Calcium Chiaride .CaClz .85 . o8 Nitric Adid HNOS 70 a7
CalcumHydroxida ™ Ca(OH), 8 .. Nitrogen Oxide R
Calcium Nitrate Ca(NOg), 80 98 .. ) . i
Carbon Dioxide co, g5 a9 Nllmgen:Dioaude NO(NO), 70 - 97
) Carbon Disuiide cs, s e Perchlaric Acid HCIO, 97 a9
:H Caustic Soda . NaOH 85 . 98 Phosgene cocr; s, g0 ;
Chlorine * c 75 98 - | Phosphoric Acid HaPOy 97 99
: Chiorine Dioide cio, 85 97 © | PotassiumBromide KB w97
; Chramic Acid crog 85 g9 Patassium Chioride KCt 50 80
Chromium Ammonium i Potassium Dichromate  K,CryQy 50. 80
Sufata CilNH4(SO4), 85 7. Potassium Fluoride KF 70 97
g:"r:r:;lum Potassium C(E0 as '97. Potassium Nitrate KNO4 70 97
Cupric Ghlaride Cucly s 80 Selenium Sulfide * SeS 97 a9
Digiycalic Acid O(CH,COOH),. 87 . 8 Sedium Chioride Naci s 80
DisodiumPhasphate  NagHPO, 7 s Sodium Fauride NaF 5o 8
Ethyl Alcahal CaHOH 90 99 Sodium Hydroxide NaOH 85 98
Ethylena Glycal CH;0HCH,OH 97 g9 Sultur Dioxide * S0, 8o %o
Ferric Nitrate Fe(NOg)s 85 a9 Sulfuric Acid H50, 97 . 89
Ferrous Chioride FeCly 50" s g’.ﬁ?f:ﬂ'@?&bﬁdq NagSnClg %0 99
Fluaroboric Acid HBF n 7 Trchoro- AceticAcid ~ CCl,COOH 8s o8
Fluesilicic Acid HaS1Fg 8s 9 Thsodium Phosphate  NapHPO, 70 - 99
. G‘charin Glycerol CaHg(QH)3. ~ 85 99 Urea CP(NH2)2 a0 o8 N
ﬁgﬁfﬁﬁfaﬁﬁq CH,OHCOOH 8s |, Zinc Chiloride ZnCly 90 -
.. Hydrochloric Acid HCl T 99 ZincNitrate Zn(NQg)a g0 89
'H Hydroftuoric Acid WE st 99 Zinc Sultate + ZnS04 85 8
h ! Recommended neutralizing agent added to the recirculation system (Caustic Soda NaOH) with a pH 10 or higher.
i Fiecommended neutralizing agent added lo the recirculation system (Sulfuric Acid H350,).
b Rewmr_nended neutralizing agent added to the recirculation system {Ammonium Chioride NH4CI).
: : _ B s
5
Micron Technology, Inc. MTI0000018

June 21, 2006
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/9 and HPV ) Series Packed Fume Scrubbers: ' {

' o Hersin ljisted 2re some of the unique adva tages raceived when
] buying a Barringtan Packad Tume Scrubber.  The faatures listed
@te standard and got sxtra. " C

I. FIZERGLASS . . _
T s . .

1. 66393 gy Fire Ratardant ‘Exterior

2. VE83ag Vinylester Interior i
A. Resistant tq caustics

3. Nexus Interior surfacing veil

A. Resistant tq Fluorides (gF) .
4. Exterior gel with U.V. Inhibitar

II. CONSTRUCTTON
1. Remavahla End Concectars (Trausitions) '
© AL Allow up to S*' packed bed cn standard ‘width
.truck For shipoing . : .
2. Baolted Accesz Danels i ’ .
A. Foar r2maval arc access ta. pPacking and mise eliminators
3. Quick Ovening Accsss Doars - o
A. Slide t7pe access panels coustructad of clear B»VC

ar Laxap .
1. ‘Alleviate talt type windows, and mastic
Wwhich generally sticks to windows and breaks
windavs wheg Erying to ramave ther. ( -

4. Clear pyc Viewing windows at. Suray section
A. A window on each side so that Light will shine
thraough tq facilitate inspection,

3. Encapsulated plywvoad battam . .

- Faor additignal rigidity during handling

Buik-in strainer gt recirculatign Sumg .

A. Ta keep debrig from clagging nozzles ar damaging

‘Pumgs - . o B

. B. Quickly removahle for lnspection gr cleaning .

7. . Extarior Retirculatq‘.on Piping, Accessahles for maintenance

[0)
.

8. . Tie Dawn Lugs (4)

‘IT. ' STANDARD FEATURES . : :

: - Ll Vertical Style sealess . stmp type recirc_ulati.o_n pumps
: A. Sealess,” run dry ‘capability without -harm .

B. CPVC Canstructiaon through 3 mp ISR

.. G- 2L6SS. Gonstructian Siand- Ty Ep -

zles .(Pq:’!:;y.]_':

- o

g

'aUl'H.

- MT10000022
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¥YI. TESTS AND RESULTS
T —ss _RSSULTS

-.-..__ -E . ..
ENERGY CONSZRVING /EFFTCTENT

ups

pressure drap
-OS"H.C./Lineal fagt
Less g9 required te e

De
xhausg

) gl assures ty
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Future capabilities,‘installed tad
Custam sizes, configurations anpd a
Each scrubhher has Serial ‘number }e
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2.
3.
4.
5.
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7. Sized for transportahility
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COMBPARTSON OF "QESSU‘R" DRop’

Gas-2250% /53 /572

Liguicd- ~-20004 /R /FT

(500 rpM Velacity)
(4CPM/FT?) Count

8L Current Flaw

[ Packing Availahble [ Pressura Drap |
Material Surface Area/rr3 Foot of Packine
farrington 12064 68 FT?/FT? ~ 0.05" W.G.
1" Koch FleerlngS 65, a.gan"
l"GlLtsch -Ballast saddles 85 .a.go"
1"Glitsch Ballase Rings ‘85 1.30"
1" Intalax Saddles 63' Q.75"
1" Mortan pall Rings 63 a.9a-~
1" Ceilcoat rellerstte 55 g.65%
2" Maspak FN-200 43 Q.75"
%" Rashig Rings _ 40 . L.6a".
4L Glitsch Ballast erqs 40 0.84"
Liy"Keek Flaxirings’ 40 Q.75 | B
l4"Nortan Pall Ring L3e 0.75" T
‘ 24" orotak p-251 . ' 39 - 7 1.ca" F
2" Ceilcoat Telleretta is 0.30~
1 2"Koch Flexirings 35 0.45;_'
) 2"Protak p-252 34 - 0.82 .
2"Croll Reynolds Spirdl-oak 14 g Q.24n
2"Glitsch Ballast saddles. 34 Q.35
2"Intalox Saddles ' 33 0.so"
2"Glitsch Ballast Rings iz Q.55
2"Norton Pall Rings iz . 0.45"
2% Heilex 200 3 1o .45~ )
3" Tellerattesg "30 0.24" _
| 2"Rashig Rings i - 1.40" - -
i 34 Koch' Flexirings 28 g.22"
! 3"Glitsch Ballast Saddles 28, 0.32"
'3"Inta10£ Saddles o 27 0.30"
al 4" Narton °all Rincs ) 28 Ul?2§l ) A
3’"Gl1uscn Ballast Rings . 23 T 0.22~ . ‘fiﬁ
3-3/4" Maspak Fy_oq . ) 25 0.36" w.G.
3" Eeilex 300 - 23 0.27" w._q.
Micron Technology, Inc. D-11 MTI0000024

June 21, 2006




SEELLAL | GEMICAL worzoiaz o hew . ¢ R

; 1' Faex 3" Pae
ot F08MUL L WEIGET . ag/=? ppa J G2y . b6 g2y
ceclc dcid - CH,Ca0e 80.05 ' 2.49 .40 a5 98
J e A
~ ine CHJCOCHZ © 58.08 o 2.42 41 as 38
Alkalina .
Cleaners See Sodium Carbonace, Sad.:t.mn Eyd.ruz:.de 85 98 ' o
Alum, Cirome Sae Chrcuu.um ~ Potassium Sulface ’
Alum, Chrome : ‘ .
Ammanium See Chromium — Ammguiom Sulface
Aluminum * . ’ , .
Brighc Dip See Mecral Finishing Lisc . 70 97 o
Chloride ALCL] ) 133.34 - 5.56 .18 . 50 aa
Aluminum . : .
Flouride Al}':'] © 101.99 4,25 .24 5Q 80
Ammonium ' . : , ’
‘Acecace W, (C,E 0,) 7.08 321 .3 85 SR -
via Nﬁj 17.03 1.4 .71 70 99
'} Bydraxide R'H4OE 35.0s5 1.46 - .&8 as 98
Nicraca N34N03 80.05 3.34 .3a 85 . 39
Phasphace (ma)zmqa . 132.qa7 5.50 U .18 70 - 39
Amrmandim - . '
Sulfaca (wE )2504 13214 5.51 -18 g0 98, e
Apodizing * Sae Haral Finishing Lisc
Aniline k% C. HSNHZ 163.253 - 6.80 o =15 83 98
Aqua Regia *  See Macal Finishing Lisc ‘ S 70 97
Barium ‘ . C . - 8
loride BaCl, ’ 208.27 8.88 .12 sa , ap :
o <ium ** .
Sulfaca Basq, . . 233.42 '9.73 -10 85 - .98
- et
Micron Technology, Inc. , D12 | . MTI0000025
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Adprax. Eificieqcy @ 33

CHEMICAL CIEMICAL  wotectras 7oN - wg/m’ 2" Pack 5’ pack
b, vz FORMUTY WEICHT ng/m poa 3 ey 6 Gox
j Bariec #ax - ) . . .
Acid H3803 6l.84 2.58 -39 as 97
Bromine BR- 79.90 3.33 .30 s $7
Calcium ) g }
. Chloride Ca.CZLz 110.939 4.62 .22 85 98
"Caleium i . .
Bydraxide Ca.(O'H)Z ) 74,10 J.o9 - .32 as 99
Caleium © .
. Nicrace Ca(N03')Z . 236.16& 9.84 .10 8a .98
Carban \ ]
Dio:ide COZ 44 QL 1.83 -53 g5 39
Carhan ok
Disulfide CSZ 76.13 3.17 .32 a0 9a
" - ‘ -
Caustic D f
' Jdeaners See Yeral Finishing Lisc 83 38 ~ '
Causcic .
‘Soda | NaOH 40.00 L.67 .80 85 98
A .
i -
Chlocvige * cL _ " 70.91 2.95 .34 75 38
Chlorine .
Dioxide. C.LO2 - 57..45 2.81 =34 as a7 -
Chromicg . . . .
Acid c].—o3 1 100.01 4.17 -24 85 39 - N
'Chtuu}ium . . o .
'Am.mzznium . CrNHA (504)7 956_.72 33.87 . © .03 a5 97
. Suliaca E = o .
\\.
Chramium .
Pcca.ssz_'.um CtK(SOl’)_, ) 948.76 39.513 .03 a5 57
Sulface . - e ' ’ o
Cupric ’ : . -
Chloride CuClz .. 134 .48 5.60 .la 50 80 ,ﬂ_
Y '
~ganide . . N
Placing Sea Mecal Flaishing Lisc 90 9q
Diglycolic . =
Acid - 0(CH,C00K), 1340 5.59 .1a g7 aq
:@5
MTI0000026
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~dpcax, Ziliciancer
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) . i3:
, CEINLIC:. CEIMICAL MOLICUT Ay 1 poa = mg/:] 2' Pack 3 Pack
qaE FORMUTY WEIGAT wg/a’ Pru 3 GPH | s gy
IR DER AT ) ' ' o ) :
\ace KaZEPOL 14l .96 . 5-32 .17 97 99
Echy] ' A ’
. Aleghal 'CZHSOH 4§.07 1.9z . X
Ehcyleas o : ) -
Clycal CEZGHCSZOH &2.07 2.59 - -39 S7 " 99
Farvic T - L S
Nicraca Fe(N03)3 399.97 l4.58 . . 85 99
Ferrous ) '
Chlaridei FeClZ 128.78 3.28 .13 s5a 8q
Fluarcharic
dcid - EBFZ 87.43 3.66
Fluosiliicie .
Acid S Fe o 144.08 - .6.00 @;
'lyu:riu, ;
gl
Tal CJHS('OH)3 - . _
Glycalic : ’ - ' :
“Acid N . ' . . .
i (Bydroxy— CH,08CQ0H 76.05 3.17 .32 85 99
acacic) - . .
. Acid © HCL : .36.47 . .
Bydrafluaric . : -
Acid - HF 20.01 - - .83 1.20 90~ 99
Fluasilicic HZS F 145 08 6.00 .17 39 39
1°6
Acid
Lamine M0 33.03 L3873 90. 99
Sulfaca- L ' L : . : . '
"Hydragen . . ’
Broaide _ HBr 80.92 3. @
C‘:—-?.saﬁ : .
da 'Hzoz s o 34.02 . l.a2 .71 70 - 99
_ MTI0000027
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MOLZCUT AT

"

Aporaox. EZ

Selznme

mg/m3

caTcaL CHEMTCAL 1pey = 2! Pack 3" fack
J MakT FORMUL L WEZLGaT mg/m pom 3 Ged & G2H
I . .Eydrogen * . 98‘
Sulfide S "34.08 1.42 .71 80
Laceic &cid CE]CEOECOUE - . 50,08 3.75 .27 90 a9
" Lead . . -
: . ©o.ar g
' Acecaca Pa (CZEBDZ)Z 325.30 131.55 i
' LiEhiim _ . , -
+ Chlaride Iic1 42 .40 1.77 <537 70 g7
: Hagnesiun ) _
. Cilaride 'Hg;lz 95.23 3.97 .25 70 99
- Magnesiumdkoan .
‘Hydroxide BgCOH.)Z 58.34 2.43 41 85 98 -
HMagnesiwm . . ) :
" Sulfare Hgsa, 120.34 5.02 .20 &a . 98
J Maleic EOCCCH: : , . ‘ - F
" Acid CHCOOR 134.09 5.3% .18 97 - 99 !
Hickal . : ) -
* Chloride Nicl, 129.50 5.40 Cl19 as 98
’ .
 Nickel T .
Sulface Niso, . 154.75 6.45 .16 70 99
Nicric Acid ENO 63.02 2.63 .38 10 97. .
Nicraogen * _—
‘Ocide ‘N, 4402 1.83 .53 70 97 .
Nicrogen * Na 30.01. 1.25 . _ag .
Dioxide ), 60.02 . .2.s0 .40 79 37
| . Phasgegents coct, 98.92 4.12 .24 50 80
Phosphoric . .
Acid H3g04 98.00 4.08 .24 97 ‘99
) Pacassium . -
Bramida KBr 119.01 4.96 .24 70 97
. 'Pncassium
Chloride xcx’ 74.56 3.1 32 5Q 8
0000028
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——— - e BT - Tanna 4
Madz FOIMUT S YEIGHT - ag/x oo 3 Gard & Gov
Pacassium : g
ichramaca - Stzl:x:ZC!7 294,121 12.25 .as s0 aq
) F. loric . .
Acid HClOﬁ 100.4¢ 4.19 .24 97 99
Pacassiom -, . .
Fluoride F 58.1qa 2.42 41 70 97 :
Pacassium .
Nicrace mGJ 101.x0 4.21 .24 70 97
Sadium . . _
Chlaotide " NaCl " 58.45 2.44 41 sq g0
Sodium . .
Fluaride Na.F I&Z.OO 1.75 .57 50 8Q
'Sodium
Hydraxide RadH . 40.00 - 1.67 ;6Q 85 38
Sulfugr * - .. .
Diocxide SOZ 64.06 Z.67 .a7 60 90
' @

Sulfuric - : -

E,50, 98 .08 4.09 .26 97 99
Tin Chloride ) .
(Scannic NEZSD.CIG 260.53 10.86 .0s - 80 99

) Chlaride) :
Tricharo-
Acecic Acid CCJ.3COOE 1&83.40 §.81 .15 a3 98
Irisoditm : ) o
Phasphaca NaZH.POA '14-1.36 5.92 .17 70 99
. Oreaz CP(NEZ)z' 60.06 2.50 .40 80 94 .
Zine e ’
Chloride ZnCL, 136.29 T 5.68 .14 30 99
Zing . . .
Nicraca Za(o,), 297 .49 12.40 -.08 90 99 X
Zing B : @
Su.rL’:a.ce ZE‘LSOA ‘ 161.44 6.73 .15 85 -98
~ Causcic Rt Organic Solvwencs (Alcahal, Benzana N Taluene)
ok E2504 :*ii* NH4 ci o :
MTI0000029
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-r‘éaﬁc'o‘ce; Alr F’g I[t!tlr)n Contral : .

. - .
TACSTMIT = TRAMIXI =L NO=IC

A CXTTCoTY AR PACIUTION Co¥TZAL
r.0. Box 81130
Clavrelaad, o2 <4181-143a
Telwphone: (218} 143~a700, xxc. 311
! AL (21&) 243-3854

CICOTX IMOZR T HAMS: Jaoes ¥. facdanald -

. ’ ] . 0 Xac Quliznlan
— . COMPANY: Mlcrur Ssmlcondostars
. : ! YAT aouarx; 208~-383-1121

v Data G tise af tvanamizeals. Ruguak 8, 1394 9114 Ax
. Total meober of pages, (ncluding this cover shoez - 1

- Rlonge Jgmn: I2 you do 3ac rwcalve all pagas of thix
toansmiyxxion, plexse gall (2L4)] 2i3—-q7eq

lomadtazuly.
MEAXA T
| Aub}eat Borubbey, Tan, PFump« and Suse Helgktx
Tab IT ’ ’

Nalmswacer  Your Pxx BDakad 7/17/94

Banr Macy

: I bellwve Ehia Lx the same job which for WRLGA = have xa Inqulsy. B<aed oa
1 . . " thls balog the xama the squipcent would be our Joxuhber Hodel HXZ-67-—8,
£ . ] - Tan ¥odel CTII4R40 w/40 HP motoxr, Two (1) fweycls puwps and x steel zkdd.

Tha welghtx of the agquipment would ba &a followsr .
g i .
! panall DRY WXIGHTI OPIRATING WELIGHT
f i ) .
! . Zarubber BRP-67-—42 2,500 Lha. ' ' 10,000 tha. .
. i : . Tan CLOZ~4350 w/4Q 2 2,400 Ine. ) 2,400 IS« ) . -
f . ; STaxel skid 2,000 INx. : ©' -2,000 Lha.
E - Twa (2) Pumpe & Plping 1,000 Inw. ) 1,000 Lhs.
d TUTAL NEIGETS 9,000 Lhx. . - 15,300 9. ' oo

E ‘ ) Theasw da not have x lat of slap (ncludad, %0 YOu may want ta add scme
g _ oo . f‘-ddit.‘.cna;l-wl.qh:: ta.thix for yous totel stmmctucal walghts for tha coaf,

- . “1.: YO Bxva any quuatlions p;LAz.n Laz owa Jnoo.
% ' L. Slncmealy, . . . . L :
] . / : - ) ﬁ.
I _ . -
RUE 17 "24 13:eq CZILCCTE RPC SALIT  PRGE.@a@l
Micron Technology, Inc.
June 21, 2006 ‘ D-17 MTI0000030
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\wugust 8, 1994

PROPOSAL NO. C-17437

Micron Scmiconducror..[nc.
* 2805 Easxt Columhbia Raad
Eaise, [dahg 83706-9498 _

Attentioa: Rehecy Fuaresce

Refereace: REQ #I8IB46RIE SR . -

Wezre pleased (g submit aur px;nposnl far providiag e abgue scrubber system fier your requese for
quatation dated July 28, 1494 and your contact wigh Qur Fepresentative, Halbragk & Assaciages,

The scrubher Syster will consist of 2 crossflgw serubber with maunj ng skid, recycle pumps, recycle
pipiag, faa, and miscetlancaus instrumentation,

ITORIZONTAL CR'OSSFLOW SCRUBBER
. .

oveeall lenpihy including inlec and outlet transitions. - The scrubbee will have a Sapadty of
25,000 ACFM at 75°F and 300Q fc. elevation. : ' .

This unic will give a collection. eflidency of 95% by weight of all Eascaus Hydrogen Fluaride and
Hydrochlodc add Eases and 98% af all cnerained liquid draplets 10 micrans and largser. The
presure drop across the squbber is approximately 1.75 wWC - ) -

RECYCLE PUMpPS
RECYCLE PUMPS

_ The redirculadon pumps will be verical eentrifugal type canstrucred of FRP and manufactured by
‘Fybeac or cqual. Each pump will have 3 @apadty af 144 GPM ac 45 TDH. The pumps will be
furnistied camplete with baseplace, coupliag, coupling guard, mechanjcal seal and a 7.5-H.P,
3500 REM, 230/46073/6Q High Efficicney TEFC maar. The pumps ace non-averlaading ciraughaue
the endre operiting cupve, — .

RECYCLE PlpING
“

The recyele pl:pin; will b of Schiedule 88 PVC, The piﬁfug includes PVC valves to isolate the

- punips and cantral the ceticeulation (loaw, and a1 prasyree guge aded yiuge suard, Al piping will be.

T

peeassembled and skid uounged in the shap, -l
-,
PO R g Chrdtd LGN BDE @ b g U g AT G0 7 B
: g MTI0000031
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PROPOSAL NO. C-17437
Micran Semicoaduciar [oc, : .
August §, 1994 . . Page 2

fN—

FAN

The prapased fan will be aur Moadel No. CLUB4430 cantrifuigal’ baving an impeller raced ar
25000 ACFM 2t 6 W.G. as manufacrured by Ceileace Ajr Pollution Contraf, All Parts in caatacy
with the airstream are Goastruceed of salid fherglass reinforead plastic using Hetroa 197 resin. All
. meral pars are protected against_corrosidn. The fan will be statically and dynamically balanced ar
. ’ Qperatng spesd prior to shipmene. The fan perfarmance will be shap tested per AMCA. Please
: nate Class [V canscruction is nac required since yau have ot cequested the shaft and impcller spia
test. Class I'V caqstructian has beeg pravided at your fequest as aptional pricing.

. Fan Made! CLUB-4450

Performance: 25,000 ACFM, 6 SPWG, 957 RPM, 29.77 BHP
Class IIT Canstruction, Arfangement 1.5 - .
- Optional - Class [V Canstruction

Accessariess Hausing Dezin
" Aczess Daor .
Moarar aad Dreive Canapy -
Round/Drilled Inlec Flange . - . ) .
Rectangulae/Drilled Qulec Flange - . ( 4
AISI 416 S.S. Shak S
Nexus Carrosion Resistanc Iateriar -
Spring Vibiradon Isalatars
: : " Woads ar Gurhing Matar Basc
J : EPDM Inlee Flanged Flex Cannexor

Mator 40 H.P_ 1800 RPM, 3124T Fame -
’ 280/46073/60, TEFC High Efficicacy Enclaosure

_Drive; . -Fixed, V-Belt
’ INSTRUMENTATION
S BUMENTATION
The fallowing fnsl:run.xcnl:x:mn is includee with caclt system:

"Oue (1) Kruger and Eckels pH Prabé and Cantroltes
Cne (1) Dwyer Photahelic Diffecendal ‘Caitge/Swicly -

Que (N Fleid Services Rotometer
One (1) Asherolt Pressure Gauge
' MTI0000032
Micron Technology, Inc. D-19 :
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g snim FAN SPECIFICATIONS 7]
Kj:l. | M |NjO} P HIS T [U] v ) Y| Z |aig FAll LIODAL Hia,
o) 33 |27 |8\ |22 is|6] 8% Yl o | 2% |1 27%el 77 | wio. oF FAlls RGQg,
ALl 6172|457 |8 48] o ﬁ{f: l22¥e 3 = 0% |~ | 225 | 77 | naravion — _
78_|5¢ |815h] stz 27 134 - [ 2% | -1 3:%e| /- | coustnucTion
281 2501 510 1B 1as | A3y ’MB 20% %) - | 9% |35k [ s | mATERAL -
bol e | 70 in 2wl 2efa 237|825 76| A Y- |93 | 7577|_caLan
!: 1T . CFIl | nen T
| : ] | ] = _AcTusL Tsvo.(io'r |
.0,
L t L L ,—’ TEMPENATUNE oo
. AN DEHAITY
’ 8YATIG PRESS,
o
ACCESSORIES
_— INLET FLANQE OUTLET FLANGE
S i FLAIGE DRLLIiG LEY OUTLET
F;,.,T,l FLEX. BONNEGTON | |miLET| |auTiey
rhe . SIAFT MATEAIAL
SHAFT SEAL
auAnm; [ Taecr [ Tsiarr

K L,

AUKILIARY YIEW
{ECw ARTATION)

MTA, L DN, CAHOPY

ACQESS poan

FLa'n. pisall TnAls] |rype 3

HT'0. DISCH. TRANS. YPE | .JTT!‘E 2

TYPR 4

TRANS, panLitig | Tuwer [ Youtrer

TOAHS, ATTAGIIL (EMT RaLTilG

LIOTOR AAlLS

DAIVE

VIBNATIOH MAQUNYS

; MOTOR APEC, STAHOANDS
1l HHLEY FLa, F-
. NPy __|QUTLEY FLa, F-37
) FRAME BIYE Tiansiriaons I~
K \k VOLTAGE - ] e
L \\\ [ _PHIASE : HON-STD ITENMS
HOT ARRROQVED \ aYCLE — .
Fon FABmCATlo ENCLOBUNE - _ -
(“ APPROVE HELauT -
SHOWN Fon rAnmc.m ' cLug - IES_FAN
.DGKYISE NQTATION) : SER - 3 _
. . DISP. | DAAWING STATUS ' DATE ANNANGELEINT B 1 UP OLASY _

. CUSTOLER THE CEIL.CATE COMPAH\‘ e
IHCHER. | ) L . . . o
1:4:\1'10!(: ANE Y(EWED FROWM THE 14a BMELDDH ROAD r.l
30H8 ARE BUBJECT TO GHANGE ” BEAEA [CLEVELAND), auna i
16 iLA. NOTOR) ON LARGER, f.0. a., - : " @

. ' TAG liD, : .| orT. CllK, -opAveia g, [ ncv.
F.D, 110, Js.0, 110, | PATE OATE ’ .




SFT SCAUBEER o -

Madef Na._: SPT-13248 S.Q. Na.: 1633
Drawing Na.: D-15839-01 - . P.0. Na.: 5335847

. OPERATING CONDITIONS

——

|#

DESIGN SPECIFICATIONS

Pressure: ' 6" wg Temper%mr;: 180°F

Matarial (Ccrrosioq Ba'rn'er).: Hewon 197 wy l';lexus Irrt,

Mazertal (Shefl): _ .Dion Carres §693 R w/ 5% Sblgg-

Specification: - " psa 565 ' '

Calar: o GLS Green No: G285 wf v Inhibitor

Cc;nsn'ucdon: ) Canmtact Malded [ Hand Lav—yu) -

Irthet "QOuder * Remaval -Partide Sizs .

_ Contaminany - Cane. (T} Cane, & Efficiency Ramavad

1. HO kGaseaus) 1'00 ppm - 3 ppm 85

2 HF (Géseaus) . 100: ppm 8 p;.:m . a5

3. HQUHF (Misy : 98% > 10 Micraas -
TRV | 8% > 10 Microns

Capacicy: R 60000 ACFM {241,200 ta./hrj

Gas Inlet Temp.: 709 Pressure: 4.5 “WC Pressure Drop: 2 "WC

Scrubbing Liquid: \Warer Recirculadan Liquid Temp: 70%

Recirculadan Aace: 570 GpM ,Mak;a—hp and Qverflaw Rate: 30 GPM B
'SPRAY NOZZLE

Type: NCM40477W Capacity: 570 GPM at.10 psig
' SCRUBBER WEIGHT

Shipping (Ory}: 5000 th. . Operatng (Wetl: 21000 M.

{1) - Inlet Concantatdan is assumed whean nat given. | )
(2} - Ouder congentradion is based an maximum infer concentration.

Micron Technology, Inc.
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Madel Ma.: HRP-57-23

Ma. Unizs: 2

HRF SCRUBAER

$.4. Na.: 1750 P.Q. Na.: 3353848

Orawing Na.: 0-1750-04 & 01

DESIGN SPECIFICATIONS
Pressure:

Mazrerial (Carrosian Barrier):
Marerial (Shall);

-6.25 wC - Tempemmx"e: 14 °_F_

Hewon 1 97 w/ Nexus Int, -
Dion Corres 6633 FH w/ 5°G szg—j

Cc:nstmcuan. Coarrtace Molded {Hand Lav-up)

 Shipping (Ory):

Gas Inlet Temp.: 75%
Scrubhbing Liquid: Warter

Redrculadon F;lm:e:-1d-4. GPM

Specificadan: PS-1 5—69
Calor; GLS Green Ng: G—ZHS wf UV Inhibitar
: Intlet Outar Remaval Particle Siz=
Cantaminarmt Canc. (1} Cane. () Efficiency Remgved
1. HCl (Gaseaqus) ~ 1Qg ppm 5 ppm ' a5
2. HF {Gaseaus) 100 pgm 5 ppm 95
3. HCIHF {(Misg - 38% > 10 Micrans
4., Mists 98% > 10 Microns '
CPERATING CONDITIONS . 4
Capacity: ", 235000 ACFM {112,500 th./hr)

Fressure: 4.5 "WC Pressure Orap: 2 "WC .
Recirculation Liquid Temp; 75°%F

Mak-e—up and Qverflow Rata: 1_4- GPM .

SPRAY NQZ7LE

Type: NCM1520Wsq .

Capacity: 24 GPM at 14 'psig

"SCRUBEER WEIGHT {without

3000 Ih.

Skid}

Operating (Werl: 8500 |b.

Shipping [Dey}: 5000 (4.

SCRUBBER WEIGHT (with Skid]

Operadng (Wed: 21000 th.

{1} - Inlet Concanuadan'ix a&sumed when nat ngen

{2} - Qudet cnncemratmn ish

dsed on maximum inlet cancsntratan. £

Micron Technology, Inc.
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Zeol Rotor Concentrator Design Specification 16:00:58 25-May-94
USA dem enty only K Page 1
Company: Micron Technology
Address: 2805 East Columbia Rd. M/ File: micront
City: Bolse
State: Idaho Caountry: US
Zp: : 83706-9698 Fax °208 368 3121
Contact Person; Mr. Pete Swanstrom Phone: “208 368 4137
Application: Semiconductor Fab Exhaust .
Stream Identificatior: SR e
Future Exhaust Rate
VOC stream data: English Units: MetricUnts: |
Solvent laden air: (SLA) 6,000 acfm 10,184 m3h -
Soivent load 23.10 [bs/hr 10.48 kg/hr .
SLA temperature; 72 °F 2 °C
SLA inlet pressure 0.60 inchw.c 0 mmWG
Dust load: 0.00 Ilbs/hr 0.00 kg/hr
Required VOC removal 98.5 % 985 %
Relative humidity: 50 % Rh 50 %
Auxiliary process fan: -8 inchw.c. -203.2 mm WG
VOC Composition: Nomal %  High % Low % Molecular Wt.
Acetone 42.80 58.06
iso-Propanol 35.80 60.10
Ethyl Lactate 6.10 118.13
Methy! Propyl Ketone(2-pentano 13.70 86.13
Ethyl-3-ethoxypropionate(EEPA) 0.70 146.10
Butyl Acetate 0.20 116.16
Other High Boilers 0.70 125.00
Total: 100.00 67.50
General data at the proposed plant location-
Plant location: Boise _
Plant elevation: 2838 feet - 866 m
Operating hours: 8760 hoursiyear
Utiilty data
Fuel cost(Natural gas or propa $1.00 /mill Btu $0.95 /mill kJ
Electric pawer cost $0.0268 /KWh '
Power supply: ' 480V/3PI60HZ
Coofing water temp: 74 °F 23 °C
Munters Zeol 2 Division of Murters Corporation
79 Monroe Street, Amesbury MA 01913, phone (508) 388 2666, fax (508) 388 5553
MAY 26 *94 11]:3S 1S983848SSS3 PAGEZ.006
Micron Technology, Inc. D-24 MTI0000037
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Munters Zeol Rotor Concentrator 25-May-34
’ Page 2
Design Summary:
Company: Micron Technology
Location: Boise
Application: Mr. Pete Swanstrom
Stream Identification: ab 328,000 CEN
Zeal Rotor Concentrator:
Number of Rotars:
Inlet concantration 409 ppm(v) 1238 mg/m3
Inlet airflow: 6,000 acim T2 °F
Qutlet airflow 4,697 scfm 83 °F
Regeneration flow 671 scfm 356 °F
Desorbate flow 671 scfm 180 °F
Desorbate Concentration 3,233 ppm{v) 8.78 g/m3
Rotor Removal Efficiency 9890 %
System pressure drop 1.05 inch WC 26.71920676 mm WC
Process cooling required None btuhr None ki
CW @15°F delta T None gpm None ma/hr
Concentrate Oxidizer: Thermal
Compbustion Temperature: 1400 °F 99.79 % Efficiency
Calculated System Efficiency:
Combined Qutlet Concentration: S ppm(v) . 16 mg/Nm3
Energy consumption: .
Fuel Required: 175,406 btushr
Fuel Cost:(LHV = 620btu per fi3 $0.28 /hr
Pre-process Fans: 11 hp 9 kW
Process blower: 0 hp 0 kw
Cooling blower: 1 hp 1 kw
Desorbate blower: 3 hp 2 kw
Total Electric power: 15 hp 11 kW
Power Cost: $0.29 /hr
Operating Costs: $0.58 fr $5,039 /year
Zeol Rotor Concentrator Specification:
Particulate Filter: Not Required
Process Air Cooler: Not Required
Rotor Concentrator Module: Standard :
Desorption Heater: Secondary Heat Exchanger
Desorbate Oxidizer: Thermal
Process Fan: Not Required
Cooling Fan: Not Required
Desorbate Fan: Included
Pre-Process Fan(s): Included
Munters Zeof a Division of Munters Corporation

79 Monroe Street, Amesbury MA 01913, phone (508) 388 2666, fax (508) 388 5553

MRY 28 'S4 11:48

15883885553 PREEZ.807

Micron Technology, Inc.
June 21, 2006
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- * Zeol Rotor Concentrator Design Specification

14:00:44 15-Apr-96
USA stz entry onty ) Page 1
Company: Micron Technolgy, Inc.
Address: 2805 East Columbia Road File: Microns
City: Boise Alternate 1
State: ID Country: USA
Zip: 83706 Fax. 208-368-5001
Contact Person: Bobbie Rice Phone: 208-363-4125
Application: Fab 3 Replacement
Stream Identification: Semiconductor Fab Exhaust
VOC stream data: English Units: Metric Units:
Solvent laden ajr- (SLA) 15,000 acfm 25,486 m3/h
Solvent load 20 lbs/hr 9.1 kg/hr
SLA temperature: 73 °F 23 °C
SLA Prassure: 0.00 inch w.c. 0 mm WG
Dust load: 0.10 Ibs/hr 0.05 kg/hr
Required VOC removal 95 % 95 %
Relative humidity: 80 % Rh 50 %
Auxiliary process fan: -5 inch w.c, -127 mm WG
voc Composition: Nommal %  High % Low % Molecular Wt.
Acetone 40.00 58.06
iso-Propanal 35.00 60.10
. Methyl Propyi Ketone(2-pentanon 14.00 86.13
Ethyl Lactate 6.00 118.13
EU1y|—3-ethoxypropionate(EEPA) 2.00 146.10
Butyl Acetate 1.00 116.16
Other High Boilers 2.00 125.00
Total: 100.00 % 69.99
General data at the proposed plant location:
Plant location: Boise,ldaho
Plant elevation: 2840 feet 866 m
Operating hours: 8760 hours/year
Utility data
Fuel cost:(Natural gas or propa $0.99 /mill Btu $0.94 /mill kJ
Electric power cost: $0.026 /kWh
Power supply: _ 480V/3P/60Hz
1% Wet Bulb Temperature 82 °F 28 °C

Munters Zeo]

79 Monroe Street, Amesbury MA 01913, phone (508) 388 26686,

a Division of Munters Corporation
fax (508) 388 5553

Micron Technology, Inc.
June 21, 2006
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. Jmumers £eol Rotor Concemtrator

15-Apr-96
Page 2
Design Summary: '
Company: Micron Technolgy, Inc.
Location: Boise,ldaho
Appiication: Fab 3 Replacement
Stream Identification: Semiconductor Fab Exhaust
Zeol Rotor Concentrator: 2400
Number of Rotors: 1
inlet concentration 137 ppm(v) 429 mg/m3
Inlet airflow: 15,000 acfm 73 °F
Outlet airflow 12,068 scfm 82 °F
Regeneration flow 1,339 scfm 366 °F
Desorbate flow 1,339 scfm 145 °F
Desorbate Concantration 1,369 ppm(v) 4.08 g¢/m3
Rotor Removal Efficiency 994 %
System pressure drop 3.25 inch WC 82 mm WC
Process cooling required None btwhr None kJ/h
CW@15°F delta T None gpm None m3/hr
Concentrate Oxidizer Thermal
Combustion Temperature: 1400 °F 99.0 % Efficiency
Calculated System Efficiency: \
Combined Qutlet Concentration: ppm{v) 7 mg/Nm3
Energy consumption:
Fuel Required: - 549,363 btu/hr
Fuel Cost: (1000 Btu/t) $0.54 Mhr
Dual Process Fans 28 hp 21 kW
Process blower: g hp 0 kW
Caaling blower: 1hp 1 kW
Desarbate blower: 3 hp ra
Total Electric power: 32 hp 24 kw
Power Cost: $0.62 /hr
Operating Costs: $1.16 /hr $10,160 /year
Zeo] Rotor Concentrator Specification:
Particulate Filter: Included
Rotor Concentrator Module: Standard
Desorption Heater: Secondary Heat Exchanger
Desorbate Oxidizer Thermal
Process Fan None
Cooling Fan: Included
Desorbate Fan: Inciuded
Redundant Process Fan(s): Included

Munters Zeol

a Division of Munters Corporation
79 Monroe Street, Amesbury MA 01913, phone (508) 388 2666, fa Division of Munters Corporation

Micron Technology, Inc.
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Tier 1I Permit and Permit to Construct Application

Appendix E: Hypothetical Boiler and Emergency Generators Emissions

Micron Technology, Inc.
June 21, 2006
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Tier II Permit and Permit to Construct Application

Hypothetical Emissions from Existing Emergency Generators

RATED Fuel Emissions (tons per year)
UNIT CAPACITY Use
CODE (HP) (gal/hr) NOx CO | So2 | PM10 | VOC
EU2-GEN-04 1851 84 5.14 024 | 0.23 | 0.029 0.053
EU2-GEN-07 1851 84 5.14 0.24 0.23 | 0.029 0.053
EU2-GEN-06 1801 88 3.32 0.62 0.25 | 0.117 0.042
EU2-GEN-08 1801 88 3.32 0.62 0.25 | 0.117 0.042
EU2-GEN-03 1443 70 3.50 0.76 0.58 | 0.101 0.105
EU2-GEN-02 339 17 1.05 0.23 0.07 { 0.075 0.101
EU2-GEN-09 449 23 0.90 0.29 0.06 | 0.083 0.015
EU2-GEN-10 1826 93 3.25 1.19 0.74 | 0.085 0.163
EU2-GEN-11 1826 93 3.25 1.19 0.74 | 0.085 0.163
EU2-GEN-12 1826 93 3.25 1.19 0.74 | 0.085 0.163
EU2-GEN-13 1826 93 3.25 1.19 0.74 | 0.085 0.163
EU2-GEN-14 1826 93 3.25 1.19 0.74 | 0.085 0.163
EU2-GEN-18 1851 84 5.14 0.24 0.23 | 0.029 0.053
EU2-GEN-15 1826 93 3.25 1.19 0.74 | 0.085 0.163
EU2-GEN-16 1826 93 3.25 1.19 0.74 | 0.085 0.163
EU2-GEN-17 1851 84 5.14 0.24 0.23 | 0.029 0.053
EU2-GEN-19 1826 93 3.25 1.19 0.74 | 0.085 0.163
EU2-FWP-02 481 30 1.48 0.32 0.10 | 0.106 0.143
TOTAL EMISSIONS 60.14 13.31 | 8.15 1.39 1.96
Emission Factors
> 600 horse power units in (g/hp-hr)
AP-42 Factors' 11 2.4 1.835 0.3178 0.33
EU2-GEN-04, 07, 17, 18, and 22° 12,6 0.58 0.57 0.07 0.13
EU2-GEN-06 AND 08° 8.367 1.559 0.635 0.296 0.106
EU2-GEN-10, 11, 12, 13, 14, 15, 16 AND 19° 8.09 2.961 0.211 0.405
< 600 horse power units in (g/hp-hr)
AP-42 Factors® 14 3.03 0.931 1 1.35
Factors for BU2-GEN-09° 9.08 2.9 0.605 0.842 0.156
Heat value #2 diesel 0.13986 MMBtu/gal
1. Emission factors from AP-42, Section 3.4, Large Stationary Diesel and All Stationary Duel Fuel Engines. AP-42 factors
used where manufacturer's emission factor data not available.
2. TPY = EF (G/HP-H) x RATED CAPACITY (HP) x HOURS OPERATED (H/YR)/ 454 (G/LB) /2000 (LB/TON)
3. Emissions are based on 200 hours of operation
4. Emission factors AP-42, Section 3.3, Gasoline and Diesel Industrial Engines. AP-42 factors used where manufacturer's
emission factor data not available.

Micron Technology, Inc.
June 21, 2006
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Tier II Permit and Permit to Construct Application

Hypothetical Emissions from Existing Boilers

| Fuel Use (Bturyr) Annual Emissions (tons)

Nox | co | so2 | pmio | voc
Building 4
Boiler 1 104,769,600 3.96 4.18 0.03 0.40 0.29
Boiler 2 104,769,600 3.96 4.18 0.03 0.40 0.29
Boiler 3 209,451,600 7.92 8.36 0.06 0.80 0.58
Boiler 4 209,451,600 7.92 8.36 0.06 0.80 0.58
Boiler 5 244,404,000 9.24 9.75 0.07 0.93 0.67
Boiler 6 244,404,000 9.24 9.75 0.07 0.93 0.67
Boiler 7 209,451,600 3.96 3.30 0.06 0.80 0.58
Building 25
Boiler 1 209,451,600 7.92 8.36 0.06 0.80 0.58
Boiler 2 104,769,600 3.96 4.18 0.03 0.40 0.29
Boiler 3 104,769,600 3.96 4.18 0.03 0.40 0.29
Boiler 4 209,451,600 7.92 8.36 0.06 0.80 0.58
Boiler 5 209,451,600 7.92 8.36 0.06 0.80 0.58
Boiler 6 209,451,600 3.96 3.30 0.06 0.80 0.58
Boiler 7 209,451,600 3.96 3.30 0.06 0.80 0.58
Boiler 8 209,451,600 3.96 3.30 0.06 0.80 0.58
Boiler 9 209,451,600 3.96 3.30 0.06 0.80 0.58
Building 80 '
Boiler 1 16,687,800 0.83 0.70 0.00 0.06 0.05
Boiler 2 16,687,800 0.83 0.70 0.00 0.06 0.05
Boiler 3 16,687,800 0.83 0.70 0.00 0.06 0.05
Boiler 4 16,687,800 0.83 0.70 0.00 0.06 0.05
Boiler 5 16,687,800 0.83 0.70 0.00 0.06 0.05
Boiler 6 16,687,800 0.83 0.70 0.00 0.06 0.05
Building 32
Boiler 1 9,381,960 0.47 0.39 0.00 0.04 0.03
Total 99.17 99.10 0.90 11.83 8.56
Emission Factors' 7.20E-02 | 7.60E-02
Emission Factors® 1.00E-04 | 8.40E-05 | 6.00E-07 | 7.60E-06 | 5.50E-06
Emission Factors® 3.60E-02 3.00E-02
Heat Content® 1050 BTU/{t3

Engineering Co. in units of Ib/MMBtu.

MMBtu/hr) in units of Ib/ft3

Engineering Co. in units of Ib/MMBtu.

1. PM10, SO2 and VOC emissions factors for building 4 and building 25 boilers are from AP-42, Section 1.4, for
small industrial boilers (<100 MMBtu/hr) in units Ib/ft3. NOx and CO emission factors are from Sellers

2. All emission factors for Building 32 and Bld 80 boilers are from AP- 42 Section 1.4 for Small Boilers (<100

3. NOx emission factors for Bldg 4 boiler 7 and building 25 boilers 6,7,8, and 9 low NOx boilers from Sellers

Micron Technology, Inc.
June 21, 2006 E-2
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Tier II Permit and Permit to Construct Application

Cooling Towers

1. These calculations assume maximum flow rate throughput the year for all towers

Manufacturer Flow Rate' TDS? Drift Loss PM10 Emissions

{gpm) (ppm) % ib/yr ton/yr
Marley® 10,400 750 0.02 6,838 3.42
PSI 70,000 750 0.008 18,411 9.21
CCT 15,000 750 0.005 2,466 1.23
Total Emissions 27,715 13.9
Density of water: 8.34 Ib/gal '

2. Water circulated through the cooling towers is maintained with a maximum total dissolved solids (TDS)
concentration of 750 ppmw.

3. Four Marley towers located at Bldg 4 (4,500 gpm), two at Bidg 38 (2,300 gpm), and three at Bldg 6 (3,600 gpm)

Micron Technology, Inc.

June 21, 2006
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Tier II Permit and Permit to Construct Application

Appendix F: Emission Factors for Natural Gas Fired Boilers and Diesel
Emergency Generators and Non Contact Cooling Towers

Micron Technology, Inc.
June 21, 2006 MTI0000046
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. .. ATIN: ICli,qnl Ml{.g:‘ ) C Jaw e %_ Ly ,iri . .
G | o Naws @ . SPECIFICATION SHEET Ne
~SELLERS LOW NOx | 8300,
. . . . . - JULY 1, 1333 '

Attachment B~ - MODEL LN390 IMMERSION FIRED STEAM BOILERS

--Letter to Matt Stoll IDEQ April 9, 1999
. GENERAL DESCRIPTION '
The Sellers Mode! LN3SD fs 2 .

herizonkal, singfa pass; firoliihe,
Immersion fired sleam bailer
. designed tg bum natural gas,
Tha uniqua "Bumer assembly
defivers pra-mixed air and gas
. -through muitiple nazzes; The aik- .
: gas mixture ks lgnltad as it exits __

wmmn—- -l each-Name—-retainfig Hana g
high veloscity. The resuiting
fl2mes are long and smal &
didrheler. Tha flame from each of
thesé- nozzles Is directed into a
©r 27 Od). tibe that is completely
Immersed in fquid. There is a
separate hibe for-=ack flame with
tha sama amount of heat golng

Inlo sach tubhe,

These  long  smal-diameler
ftames b In the first half of the"

* tubs lengths, Therefare, the "fire ’ . . . .
shinas™ on half.of the heating surfaca in the shgle pass .dislribistion of heat throughout the multipla tubes virlalty

boilar ~50% of the total healing surface_ fs. radlant hesiting elbminata tHarmal stress problems common I mistiple
- surface Tha-high pércentage af radisnt heating surface, pass hoilers due to temperatura differentials and hig
-tha low heat Input into each individuat tube, and the-even radiant heat bransfer rates. r’(

.. JAOW'NOx PERFORMANCE

Tha formation of oxides of nftrogesy (NOx) in bofers Is ever more than one nch away from Ris cooling agent, the

~-affected by the flama’ temperaturis. generated by’ ffie * waler’Low flame temperaturas resultfrom twa techniques *
combuston process. Lawer flame lemperature will used: ) . . . .
produce emlssions with lower NOx conlant, ~First, 2ir and gas am tharsughly pre-mixed prior to the .

' v ’ . starl of combustion, .
The Sallers Model LN390 boller }s perfectly suited lo low ~Second, the high velocity and close praxdmity of tha
-+ NOx perdormance hecause of tha multipla, pre-mk, high flama ta tha healing surface promates rapid transfar
" " veloclty flamds and tha Immerstan firlng prinéiple, Unlika at hazt from the flama’to the Nquid.

Brelube or waleriube bollérs with 2 singla Jarge fidma

Tring Into'enalarge lurnace, tha Immersion firsd holler has These laclors keep NOx formation low. Flua gas
many. small flames fidng Into many -small diameter - reckevlation (FGR), oxygen trim systems, flue gas

- furpaces. No partof any flame in a Model LNasg bolleris . yréatment, or other reduction methads are not needed.

’ performed by an indep, 'vd,ent texting agency in _ac:cordan:_:g with EPA test methad 7E using a

chemiuminescent Qnalyzer.

SELLERS ENGINEERING CO., MANUFACTURING STEAM AND HOT WATER ROILERS SINCE 1831,

. AEEEEEREEESSEEEE
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' DMI726-04 PES smmma! '

-exc-:-pgz_- . ML -.ENGINE AMD comp PERF -
03 _~ PACKAGE ss'r pmom e
DI TA SC.* DRY MANF - TURBO QTY¥ Z PARALLEL IR
. 60 HERTZ Y
GEN 1400.0 W/F EXW 1445 0 W/O'F ERW _ :
EMISSIONS STRATEGY .- A/C''TEMP: DEG F 140° RS

;2032 W/O F BHP e 1g0q

S'I'ANDARD TIMT

'.mocoumns-mzs.éxousmm *****RATEDSP****
*NOT TO. EXCEED DATA" . - -

02 {(DRY)

GRN ENG NoX | TOTAL FART IN EXH

PWR' % - BWR (AS %N03) co-.' He . x MATTER  (VOL). Sgg.fé ?
g ~EEW ~LOAD. RHD * ok ok ok k£ LB/‘HR.-***ii-*** % £3 .

+ 1400.0 100 2025.4  AZXETY 115 \B50 10.40 " 2.3

1050.0 - 75 ‘1530.9 24.03...10.08 - n T ".630 - 11.60 - 2.9

,700.0 50 1042.5 " 19.27 - 7.53 1.01. 450 12.50 ‘1.5 :

’350.0 25 561.0 12.71  §.55 .26 .350 13.80 2.2 -

40.0 10 262.6 - 8,08 5.57. 110, .300 15.70 32°3:

u.sz.l?;M'--s's".;m. £s'r Mad <°~) Q—‘“""““‘“‘k‘“

\,C,(’ ) '. i . : -. - - . R .,, $‘.
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. jdodet  Cummins KTASO~G3 | .

1250 DFLC

‘ONAN GENERATOR SET
B(HAUST EMISSIONS DATA SHEET ) C: )

3s .
- -r:jrpe 4 cycle, 80°V 16 Cyllnder Diesal - - Borel 625 in. {159 mm)
. ‘Turbocharged and Altercacled ., Swoke; 62570 {158 mm)
(Eive] 1. ’mmp;eﬁon Rato: 13.9:1 Displacement: 30587 cu.in, (503 fter

" ‘gmissions Comol Device: Turhacharged and Arten:ocled with Variable Timing -
.sig . i ERFOHMANCE DATA = . | STANDBY - . PRIME *
‘ . BHPF @ 1800 RPM (60 Hz) ©c 183
T ~Fvel Corsumpran——{galf Hr)w— 2 oot e e B0 7458 .
Air o Fuel Rato ' : 26.5 263
Exhaust Gas Flow - (CFM)- ss20 - - 8a4s
: o 805 885

_Exhaust Gas Temperatura . (“F)

- n:pcrtnrmancc and emiszions dam shown here :nn'b-pond w che mxhnum waiable =n-|mz pawar, znd may nag cmnddc with nm
operating dita shown I the Generator Set Specification Sheat

L2

Seprember, 1993

LS

“:1‘ K 4 EXHAUST EMISSIONS DATA (Al values ara grams/HP — Hour @ max BH
A ‘L
’ 3 GOMPQUNENT N S STANDBY ‘PRIME
IWER - HC (Total Unbumed Hydrocarbons) 0.13 017
30 kz ! NOy (Oxides of Mitragen as Noz) 12.60 L1170
- tsea 3 €O (Carbon Monaoxide) 058 08t
235-T13 PM (Particutate Mater) Q.07 .0.08
1470 {1097) . . -
93 (1749 50, (Sulfur, Dicdde) a.57 a.57
1562 (79) €0, (Carbon Dioxide) 470 470
135 (116) - .- doaen:
o - Ny (Nitdogen) agoq 3100
420° @18 - ‘0, - (Oxygen) _ 410 460
W@ H,0 {Water Vapor) . N .70 S £ (-
B f"; ‘g;f: TEST CONDITIONS )
1965 ({a211) Dara was recorded during” steady—state rated Engzne speed (25 RPM) with full load (-*-2«)
.‘72: (153) Pressures, lemperarures and emisslon rates were stabilized.
50 (646 ’ : . cu s
riso :554; - Fuel Specificadon: _ ASTM D975 No.2-D diesal fuel with 0.2%% sultur content (by werght,
Lo : and 42—50 cefane number. *
Fuel Temperatufe:” ~ 99°F = 9% (at fuel pump ket) - - '
. Intake Air Tamperature;- 77°F = 9° . ) :
1t engine. Barometdc Pressure: 298 in. Hg = 1l .
Humidity: NOy, measurement corrected 10 75 grzms H,0/Ib dry air
The HC. NQ, :m.l CO cwmistions data abulatcd here were taken from 3 single engine under the text canditions shawn abave, Ba fox
P are “Thix daua is subjex ta Inssrumentation, meisucement and enging—ta—enging variabitiey. Engine aperatlon %
exectgive :m‘ imake o¢ ephaust reuriction beyond published mazimura limit, or with imgraper maintepance, @3y ccmit in elovated cmizsic
KTASO-GJ o Dec — 91 Spacilications May Change Without Nadce, . EDS
23491 ¥ (§12) 574-500

Onan Corporation 1400 73rd Avenua:M_E, Minneapalis, MN _55432:

\
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L BR/ET/US UBILT FAL SU1 YTH LS50 YHENLER PURER SYNLE8S igouy

. . ‘| POWER SYSTEMS

et v ag0) Wesi 2100 South » Skt Lake Chy, Utah 83120 £ 801.978-154] . “From the desk: of Merlin Barzhurse
. N A R LT ’ S - I‘f;;ujmuaugm-ru#snlms-lssn .

" . Ta: Micron :
' Fav: 2083684555 |
, .Dnr.c; February 27, 2003 . _

Re: 3406 s 4RGD?560 Emissioms Din . -

fages: 2

.Mes_ga_gg,;- :- RETIRA e R e

) apolug]z: for the delays in getting this da.'m. for you. [ hava g expla:mnon a5 to why it was not
’ zvailablu: in the system, hat I am l:mppy thaimy cou.ntclpaﬂs ak Ca!::rpi]]arknew wht:rc to find it.
~ Please review the auach:d infrmation and let me Ynow if you hav: any questions.

I hope that this mfonnauon hclps PX:as:: feel &ee 0 ca]l mavm:h :my qucsnons that you may
have. S P R :

. ’ " gz < s

- MeflinBgmhst

:
. . 13 T
0t i <
- b i -
0t F P
. ¢ - i
e -
.
.
.
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" . Appurtenancés Teguived fora ;cor.up. Itz o
0020. Scope Ef supply includes the following addifional services:

) Eleld Technical Supervision - )
E)-Iil'ﬂ_ié’t"to demolish and erect new tower structures and intetnals with piping and electrcal wiring,
c)_RghEalcquipmentr:quircdtncmctandinsautowandaﬂ, ted equipment, )
 d) Staiiless Steel Basin‘and ADG support structuce e

"'’ €) Project Engineering Services

Ref:- CCTDrawings: .  PIO0Z71-S1,S2,83

Demolish old tower and ﬁm—‘hm Eoolizt._g_:towcr FRP structure and fnterpal matt:nal equipment anc
‘ t= composite structured cooling tower per CCT propesal GH.D.

SpecificaticiSection: - PES #5527 —— B

;S'PEC-IFICATIONS: UNILITE MODEL NO 5-ULL-1627 12P4 Fvl

< ] 'v 7 b) Niniber of Towets 1
- . c) Number of Czlls §
’ . d) Total GPM 15000
.+ .¢) GPMPexCell 3000 =
. o) Fan Diameter 128 .. .x. .
g) Fan Pitch 13.7 ’ -
. ‘R).HWT.S0F-
. Iy CWTB0F -
j)’ WBTTZF . ) CIe e E
. k) . Evaporation Loss at Design 1.0 % of total water flow
£ - Drift Loss .005% of Total Flow,
m) Tovwer Pumping Head 19 fi. from top of basin Lp.

-] - @ Cell Dimensions L x W (Bt} 1607 22247

NOTE: The Tawer Pump Head mpresents static prcssurcfmm he bal
the Inlet pipe plus normal nozzle operating pressure. It i the résponibility of athers to calculate the

. Binal required pump head for the piping system to the cooling tawer, ]

STRUCTURE — FIM Approved

construction.

battom of the bastn to centeddine of

The cooling tower casing, fan shrond, fan deck, beams, columns, supports znd partition walls shall be
constructed of corrosion resistant, fre retardant, self-extinguishing glass reinforced polyester resin with
a flame spread rating of 25 or less per ASTM E-84 tunnel test. _The wall sections will be double wall:

z

JOB ORDER SPECIFICATION

~SECTION REVISION g -1 108 NOFI0eETT
A 1 ,CERAMIC COOLING TOWER CORPORATION Co
oate 10/27/00 ’ FORTWORTH, TEXAS . - rAGE 2 oF § -
3
Micron Technology, Inc.
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o

dizing not only the cooling lower, but the heat ex-
changer ard all other water cireujt related campo-
7 penls aswell, 0L
~The proper me:“ad for contralling TDS concen-
trations 3 alied -blowdown™, where g portion of
+ the circ. - ting water tlow (along with Its TOS bur-’
den) j= curitinuously .. .sted and replenished with-
© -1 relalively pure make.p walter, e
- The-approximate lavel ta which contaminants
- .Ean’concentiate §3 the circulating water |s dater-
. Mmined by the following formula: .

E+D+ R
.D+B - .

. ‘C=

Where: E = Rate of mgnra.tl,c'm: gpm (If nat-ac. .

curately known, evaporation can be
"approximated. by maltiplying . total
~water' flow rate In gpm limes the

) caoling range |*F) times 0.0008) - {3

D = Rate of drilt loss; gpm {If nat Aecuc
ately known, driit rate can.ba ap-
proximated by multiplying total wa-

. ter Nlow rate In gpm times 0.0002) (1), .. R

B = _.RAate of blowdown; gpm ;
Howevér, because an acceptabla level of

centratlan has usually been predstermined, the -
operalor I3 more coricerned with the amount of.

.blowdown necessary ta malntaly that

0y

ficentra. - -
N

can-

. ¢  should be regularly

MALLEY ¢
) SECTIO

tion, and the fallowing transpaositlon of Formu

{2) Is used: .
B E=IC-nxp
€~
Fzrexample, let us assume that 2 given cagly
" lower is deslgned to reduce the Incoming temp
ature of *0,000 gpm by 25°F {range). Let'us furth
assume that.the leve! of chloridas In the make-t
waler Is 250 ppm, and e da not want that levat
" 90 bayond 730.ppm In the cireulating water, #
Idwable concentrations are 750250 = I The
-praximate avaporation rate would be 10,008 x 2
: +.%.0.0008 = 200 gpm. The approximale deift rat
wauld be 10,000 x 0.0002 =" 2 gpm. Applyin
lhgsg values to Farmula {5), blowdown would ke

Z-[-x7 _ 20-@x3 i
@) 2 2 T2

LR = 9 gpm.

"Even’lf the.assuined evaporation and drilt rats:
were perfactly accurate, the:calculated blowdaowr
rate af 88 gpm might still not be quita enough be

.-.-Gavse of the elfects of the alorementloned alr
" .Borme tontaminants, which ara usually Incalcula.
- ble. Onca the approxfmate Jevel of blawdawn has
been detarmined, the clrculating water quallty
monitored and appropriate
.adjustments made, - .

i
= JHEE I
o - 4fF
[
i Tk o wid T
=z |k
S =4 L ]
] HEN
- 2. iR H
. ) 511 n Ranxn
O - Bl it =l -
8. : LCEIAERL y
w ¥ N-AEH EEHER 10~ F Range] [ i Feszfaeh H
. 3 20"F Range }-t | - H:+)-
}I’ Ry Y- 0 QO.FRangg‘ NN
- r 40°F Rangef
- X ; ; 1
Q Jelyriyr HHH T S AR T
S 1 CHEH | ; :
-, 1 b3 b :
'.s-—O’ iamn ANJnE nEN .
] G T H :
axwdg Iy an E = E?. - :55:_'1: . H3 Ak i H ,
I . = LW ICN A0 AW R W]
Y2 3 4 s & 7o B 9.3 1 12 13 14 15 18

- NUMBER OF CONCENTRATIONS

}’- Figura 40 —Coolfr':g tower blowg’own Yersus pumber of Eom:enﬂ:ations.
. from * ) - 4 . .
. : ' : fC-?‘:\‘ -r'c..,lr 'F-'AJ‘—%«‘!@J.S R
() oo .
Micron Te'chnolo.gy? Inc. i F7
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ST - Hcoou JOWER SPECIFICATI

R R AN_DgngMENTDAIASHE_E_r

lF ANY DIFFICULTIES OR PROBLEVIS CCCUR, CALL:
- PSY'CHROMECTIC SYSTEMS INC.
-303—23340400

TOWER.MODEL NO. oo IR S e FF-302422~3!—18 '

. CUSTOMER NAME........... toabse.dd oo Micron Semiconductor, Inc.
CUSTOMERORDERNLWBER..-.' .......... feeeiasiiaans S-380278

~PSYCROMETRIC SYSTEMS OB ROVBER -~ 7700 43105
EOCATION ... ... . L 5 frreemnenneeen 1] Boise, ID
.COMPLETIONDATE SPTIODIRRN e . May, 1934

S ———

'.’.o c' DATA

WATERCIRCIJU\TI'ION,USGPM...:'....... EET ... 15000

INLET WATER CIRCULATION TEMPERAWURE. ................. 80
. OUTLET WATER TEMPERATURE.F .......... e ereeaeraaaa 80
' DESIGN WET BULB TEVFERATURE cee e e eean . 12

. TOWERDESIGNDATA"

BAS]N CURBTO DlSTRIBUTtON CEI\H'ER UNE ................. 160"
K 'DISTRIBLHTCDN TYPE .. IR R Low Pressuxe Down Spray
-+ DRIET LOSS; % CIRCU_A'HON ceien e e iaenaanaaa
DRIFTELIMNATOR TYPE . ..« ... ...... ' ....MuntersD—‘lS
s FIELTYPE Lo 00 ... e i Munters 19060 10 mi
3-‘ACCESSTOTQP OFTOWER S DN 1 stair/1 ladder
: FANDECKLIVELOADIPSF .......... e eieae e &0
5 SNOWLOAD:. . . SO ) 10

G

v ELEVATION ...l i B O PRNNRNE-7 . I

g ’
o= ‘
uF .

Micron,Technolog‘y, Inc.
June 21, 2006
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) .
MOTOR DATA
TYPE e
FRAMESIZE ._........ . .. . o 107 issssssesesseeees e
MANUFAGTURER ... ... . % Tsﬁg
RATED CAPACITY, HE .« ... . ... R R °
OPERATING SPEED, RPM ... ... . . 1 7 trrmeresesseenes 780
VOLTSIPHASEICYCLE .. ...... . .. 1 i wrrwseeeseees b

_-4—' LAERE |
()
Micron Technology, Inc. _
June 21, 2006 _ . F.9
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Tier Il Permit and Permit to Construct Application

Appendix G: Facility Emission Cap Calculations

Micron Technology, Inc.
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Tier Il Permit and Permit to Construct Application

FEC Calculation Information

NOx co S02 PM10 voC
Baseline Emissions Calculations
Boilers (Bidg 4,25,32,80) 31.1 31.7 0.3 3.55 2.6
Emergency Generators (Site Wide) 3.8 0.8 0.5 0.09 0.1
Fugitive Emissions (Bldg 15, 22, 26) 4.3
Manufacturing Emissions (Site Wide) 7.1 94.9
Cooling Towers' ' 14
VOC Abatement Units' 44 4 0.03 0.3 0.2
Total Emissions 39 36 1 29 98
1) Cooling tower and VOC Abatement Unit emissions based on continuous operation.
Proposed Growth Component
New 30 MMBtu/hr boiler 3.9 4.1 0.03 04 0.3
Two cooling towers 1.7
Five generators like 24D-GEN-02 16.3 6.0 3.7 0.5 0.1
Pollution control units 0.9 0.7 0.1
New Fab (includes boilers and generators) 23.2 16.3 1.7 9.7 95
Total Growth Component 44 27 5 12 95
Operational Variability Component
Total 39 37 1 14 39
Total FEC 123 100 7 56 232
Growth Component Calculations
2,891 hrs bir op 11 months of year (36% capacity factor)
Boiler Operating Scenario 730 hrs of maximum operation one month per year
' 3,621 total annual hours of bir op for growth component
Generator operating scenario 100 hours/year of capacity operation
NOx Co 502 PM10 VOC
0.07 0.08 0.600 7.600 5.500
Each proposed boiler 30 MMBtu/hr Ib/MMBtu Ib/MMBtu Ib/MMscf | Ib/MMscf | Ib/MMscf
tpy: 3.9 4.1 0.03 0.4 0.3
, 8.090 2.961 1.835 0.211 0.405
Each generator like 24D-GEN-02, 100 hrs g/bhp-hr g/bhp-hr g/bhp-hr _|' g/bhp-hr g/bhp-hr
1826 hp tpy: 1.6 0.6 0.4 0.04 0.1
100 84 0.570 7.600 5.500
Each VOC unit like 1X-VOC, 1.5 MMBtu/hr Ib/MMscf Ib/MMscf | Ib/MMscf | Ib/MMscf | Ib/MMscf
1000 Bty/scf tpy: 0.657 0.552 0.004 0.050 0.036

Please refer to the following two tables for additional generator and boiler information.

Micron Technology, Inc.
June 21, 2006
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Tier II Permit and Permit to Construct Application

Emergency Generator Baseline Emissions

RATED Fuel Emissions (tons per year)

UNIT CAPACITY Use
CODE (HP) (gal/hr) | NOx CO SO2 PM10 vVOC
EU2-GEN-04 1851 84 0.32 0.01 0.01 0.002 0.003
EU2-GEN-07 1851 84 0.33 0.02 0.01 0.002 0.003
EU2-GEN-06 1801 88 0.20 0.04 0.02 0.007 0.003
EU2-GEN-08 1801 88 0.19 0.04 0.01 0.007 0.002
EU2-GEN-03 1443 70 0.24 0.05 0.04 0.007 0.007
EU2-GEN-02 339 17 0.07 0.02. 0.00 0.005 0.007
EU2-GEN-09 449 23 0.06 0.02 0.00 0.005 0.001
EU2-GEN-10 1826 93 0.19 0.07 0.04 0.005 0.009
EU2-GEN-11 1826 93 0.21 0.08 0.05 0.005 0.010
EU2-GEN-12 1826 93 0.20 0.07 0.05 0.005 0.010
EU2-GEN-13 1826 93 0.19 0.07 0.04 0.005 0.010
EU2-GEN-14 1826 93 0.19 0.07 0.04 0.005 0.010
EU2-GEN-18 1851 84 0.29 0.01 0.01 0.002 0.003
EU2-GEN-15 1826 93 0.25 0.09 0.06 0.006 0.012
EU2-GEN-16 1826 93 0.24 0.09 0.05 0.006 0.012
EU2-GEN-17 1851 84 0.31 0.01 0.01 0.002 0.003
EU2-GEN-19 1826 93 0.20 0.07 0.04 0.005 0.010
EU2-FWP-02 481 30 0.09 0.02 0.01 0.006 0.009
TOTAL EMISSIONS 3.76 0.84 0.52 0.09 0.12
Emission Factors
> 600 horse power units in (g/hp-hr)
AP-42 Factors' 11 2.4 1.835 0.3178 0.33
EU2-GEN-04, 07, 17, 18, and 22° 12.6 0.58 0.57 0.07 0.13
EU2-GEN-06 AND 08° 8.367 | 1.559 | 0.635 0.296 0.106
EU2-GEN-10, 11, 12, 13, 14, 15, 16 AND 19° 8.09 2.961 0.211 0.405
< 600 horse power units in (g/hp-hr)
AP-42 Factors’ 14 3.03 0.931 1 1.35
Factors for EU2-GEN-09° 9.08 2.9 0.605 0.842 0.156
Heat value #2 diesel 0.13986 MMBtu/gal
1. Emission factors from AP-42, Section 3.4, Large Stationary Diesel and All Stationary Duel Fuel Engines. AP-42 factors

used where manufacturer's emission factor data not available.
2. Criteria Emission (LB/YR) = EF (G/HP-H) x RATED CAPACITY (HP) x HOURS OPERATED (H/YR) / 454 (G/LB)

Criteria Emissions (TPY) = EF (G/HP-H) x RATED CAPACITY (HP) x HOURS OPERATED (H/YR) / 454 (G/LB) / 2000

(LB/TON)

HAP Emissions (LB/YR)= EF X HEAT CAPACITY X FUEL USAGE X HOURS OF OPERATION
3. Modeled emissions are based on 200 hours of operation
4. These stack location names match the attached stack location drawing in Appendix 1.
5. Emission factors AP-42, Section 3.3, Gasoline and Diesel Industrial Engines. AP-42 factors used where manufacturer's

emission factor data not available.
6. Manufacturer's emission factors located in Appendix N

T T T

Micron Technology, Inc.
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Tier Il Permit and Permit to Construct Application

Boiler Baseline Emissions Calculations

Gas Consumption (cubic feet/year)

Annual Emissions (fons)

| 2003 2004 | Average | NOx | CcO | so02 | PM10 | VOC
Building 4
Boiler 1 | 36,070,588 | 66,826,997 | 51,448,793 | 1.94 2.05 0.02 0.20 0.14
Boiler 2 | 22,457,985 | 55,869,353 | 39,163,669 | 1.48 1.56 0.01 0.15 0.11
Boiler 3 | 52,800,833 | 94,617,062 | 73,708,948 | 2.79 2.94 0.02 0.28 0.20
Boiler 4 | 68,470,865 | 81,449,355 | 74,960,110 | 2.83 2.99 0.02 0.28 0.21
Boiler 5 | 28,220,246 | 54,830,312 | 41,525,279 | 1.57 1.66 0.01 0.16 0.11
Boiler 6 | 99,233,673 | 92,151,031 | 95,692,352 | 3.62 3.82 0.03 0.36 0.26
Boiler 7 | 94,030,142 | 71,033,716 | 82,531,929 | 1.56 1.30 0.02 0.31 0.23
Building 25
Boiler 1 | 101,037,657 | 67,531,667 | 84,284,662 | 3.19 3.36 0.03 0.32 0.23
Boiler 2 | 36,059,125 | 47,893,059 | 41,976,092 | 1.59 1.67 0.01 0.16 0.12
Boiler 3 | 31,478,344 | 42,790,680 | 37,134,512 | 1.40 1.48 0.01 0.14 0.10
Boiler4 | 76,661,696 | 46,033,381 | 61,347,539 | 2.32 2.45 0.02 0.23 0.17
Boiler 5 | 93,085,967 | 82,773,561 | 87,929,764 | 3.32 3.51 0.03 0.33 0.24
Boiler 6 | 43,159,238 | 18,090,954 | 30,625,096 | 0.58 0.48 0.01 0.12 0.08
Boiler 7 | 29,484,045 | 101,999,514 | 65,741,780 | 1.24 1.04 0.02 0.25 0.18
Boiler 8 | 25,417,050 | 44,121,125 | 34,769,088 | 0.66 0.55 0.01 0.13 0.10
Boiler 9 | 5,198,405 20,534,206 | 17,366,306 | 0.33 0.27 0.01 0.07 0.05
Building 80
Boiler 1° | 1,337,896 1,719,581 1,528,739 | 0.08 0.06 0.00 0.01 0.00
Boiler 2° | 1,337,896 1,719,581 1,528,739 | 0.08 0.06 0.00 0.01 0.00
Boiler 3° | 1,337,896 1,719,581 1,528,739 | 0.08 0.06 0.00 0.01 0.00
Boiler 4° | 1,337,896 1,719,581 1,528,739 | 0.08 0.06 0.00 0.01 0.00
Boiler 5° | 1,337,896 1,719,581 1,528,739 | 0.08 0.06 0.00 0.01 0.00
Boiler 6° | 1,337,896 1,719,581 1,528,739 | 0.08 0.06 0.00 0.01 0.00
Building 32
Boiler 1 | 9,325,632 1,049,375 5,187,504 | 0.26 0.22 0.00 0.02 0.01
Total 3114 | 31.74 0.28 3.55 2.57
Emission Factors’ 7.20E-02 | 7.60E-02
Emission Factors® 1.00E-04 | 8.40E-05 | 6.00E-07 | 7.60E-06 | 5.50E-06
Emission Factors® 3.60E-02 | 3.00E-02
Heat Content* 1050 BTU/M3

1. Emission Factors for building 4 and building 25 boilers. PM10, SO2 and VOC emissions factors are from AP-42,
Section 1.4, for small industrial boilers (<100 MMBtu/hr) in units Ib/ft3. NOx and CO emission factors are from Sellers
Engineering Co. in units of Ib/MMBtu.

2. Emission Factors for Building 32 and Bld 80. All emission factors are from AP-42 Section 1.4 for Small Boilers (<100

MMBtu/hr) in units of Ib/ft3

3. NOx emission factors for Bldg 4 boiler 7 and building 25 boilers 6,7,8, and 9 low NOx boilers from Sellers Engineering

Co. in units of lb/MMBtu.

4. Heat content of natural gas from AP-42 Section 1.4 Natural Gas Combustion

5. Fuel usage is based on actual monitored values except for Building 32 where the gas usage is assumed to be
maximum capacity flow rate through out the year.

6. There is only one meter measuring all gas used in building 80 boilers. Total usage was averaged over all 6 boilers.

Micron Technology, Inc.
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Tier Il Permit and Permit fto Construct Application

Appendix H: Estimates of Emissions of Substances
Listed at IDAPA 58.01.01.585 & 586

Micron Technology, Inc.
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Tier II Permit and Permit to Construct Application

Current Potential | Emission | IDAPA % Max IDAPA | Over % of
Consumption | Increase Rate EL Over | of | Predicted | AAC/ AAC/ | AAC/
CAS# Material (Ib/yr) (Ib/yr) (Ib/hr) (Ib/hr) | EL? | EL Impact | AACC | AACC? | AACC
14808-60-7 Silica - Quartz 3377.5 2688.3 031 0.0067 | YES | 4580 4.01 5 No 80
60676-86-0 Silica Amorphous (Fused) 2143.6 1706.1 0.19 0.0067 | YES | 2907 2.54 5 No 51
7647-01-0 Hydrochloric Acid 7936.1 6316.5 0.72 0.05 YES | 1442 9.42 375 No 3
7664-41-7 Ammonia 1437714 114430.3 13.06 1.2 YES | 1089 | 170.63 900 No 19
1310-58-3 Potassium Hydroxide 10072.8 8017.1 0.92 0.133 YES | 688 11.95 100 No 12
Methylene Bispheny!
101-68-8 Isocyanate 188.0 149.6 1.7E-02 0.003 YES | 569 0.22 2.5 No 9
7664-39-3 Hydrofluoric Acid (Fluorides) 10091.3 8031.9 0.92 0.167 YES | 549 11.98 125 No 10
7782-50-5 Chlorine 6893.5 5486.7 0.63 0.2 YES | 313 8.18 150 No 5
1,2-Ethanediamine, N-(2-
111-40-0 Aminoethyl)- 8681.2 6909.5 0.79 0.267 YES | 295 10.30 200 No 5
50-00-0 Formaldehyde 16.2 12.9 1.5E-03 | 0.00051 | YES | 288 0.01 0.077 No 7
7722-84-1 Hydrogen Peroxide 3115.8 2479.9 0.28 0.1 YES | 283 3.70 75 No 5
7681-57-4 Sodium Metabisulfite 9800.0 7800.0 0.89 0.333 YES | 267 11.63 250 No 5
1310-73-2 Sodium Hydroxide 3059.1 2434.8 0.28 0.133 YES | 209 3.63 100 No 4
75-09-2 Methylene Chloride 35.7 28.4 3.2E-03 0.0016 | YES | 203 0.01 0.24 No 5
14464-46-1 Crystalline Silica, Cristobalite 69.6 554 6.3E-03 0.0033 | YES | 192 0.08 2.5 No 3
67-66-3 Chloroform 53 4.2 4.8E-04 | 0.00028 | YES | 172 0.00 0.043 No 4
7664-93-9 Sulfuric Acid 1062.0 845.2 9.6E-02 0.067 YES | 144 1.26 50 No 3
10035-10-6 Hydrogen Bromide 947.2 753.9 8.6E-02 0.0667 | YES | 129 1.12 500 No 0
822-06-0 Hexamethylene Diisocyanate 20.3 16.2 1.8E-03 0.002 No 92 1.5
71-43-2 Benzene 7.9 6.3 7.2E-04 0.0008 No 90 0.12
144-62-7 Ethanedioic Acid 643.1 511.9 5.8E-02 0.067 No 87 50
12001-26-2 Mica-Group Minerals 1408.3 1120.9 0.13 0.2 No 64 150
1309-37-1 Ferric Oxide 2339.4 1862.0 0.21 0.333 No 64 250
7783-54-2 Nitrogen Trifluoride 13212.0 10515.6 1.20 1.93 No 62 1450
7697-37-2 Nitric Acid 22215 1768.2 0.20 0.333 No 61 250
123-91-1 1,4-Dioxane 234 18.6 2.1E-03 0.0048 No 44 0.71
111-42-2 Diethanolamine 4550.0 36214 0.41 1 No 41 750
Tetracarbonyldi-Mu-
14523-22-9 Chlorodirhodium 4.0 32 3.6E-04 0.001 No 36 0.5
1305-62-0 Calcium Hydroxide 1154.4 918.8 0.10 | 0.333 No 31 250
1314-56-3 Phosphorous Pentoxide 186.5 148.4 1.7E-02 0.067 No 25 50
1314-13-2 Zinc Oxide 868.0 690.9 7.9E-02 0.333 No 24 50
1477-55-0 M-Xylene Diamine 1.7 1.4 1.6E-04 0.0007 No 23 0.5
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Tier II Permit and Permit to Construct Application

Current Potential | Emission | IDAPA . % Max IDAPA | Over % of
Consumption | Increase Rate EL Over | of | Predicted | AAC/ AAC/ | AAC/
CAS# Material {1b/yr) (Ib/yr) (Ib/hr) (Ib/hr) | EL? | EL | Impact | AACC | AACC? | AACC
67-63-0 Isopropanol 152924.4 1217154 13.89 65.3 No 21 49000
7784-42-1 Arsine 29.6 23.6 2.7E-03 0.013 No 21 10
10024-97-2 Nitrous Oxide 10587.7 8427.0 0.96 6 No 16 4500
106-99-0 1,3-Butadiene 3.6E-02 2.8E-02 | 3.2E-06 | 0.000024 | No 14 0.0036
67-64-1 Acetone 154220.9 122747.2 14.01 119 No 12 89000
108-95-2 Phenol 1446.8 1151.5 0.13 1.27 No 10 950
7723-14-0 Phosphorus 7.2 5.7 6.5E-04 0.007 No 9 5
75-21-8 Fthylene Oxide 5.0E-02 3.9E-02 | 4.5E-06 | 0.000067 | No 7 0.01
141-43-5 2-Aminoethanol 364.2 289.9 3.3E-02 0.533 No 6 400
7553-56-2 Iodine 4.4 3.5 4.0E-04 0.0067 No 6 5
107-41-5 2,4-Pentanediol, 2-Methyl- 5124 407.8 4.7E-02 0.806 No 6 6050
123-42-2 Diacetone Alcohol 9956.4 7924.5 0.90 16 No 6 12000
98-00-0 2-Furanmethanol 1520.4 1210.2 0.14 2.67 No 5 2000
7637-07-2 Boron Trifluoride 8l.1 64.5 7.4E-03 0.2 No 4 250
64-19-7 Acetic Acid 562.4 447.7 5.1E-02 1.67 No 3 1250
1338-23-4 Methyl Ethyl Ketone Peroxide 3.2 2.5 2.9E-04 0.01 No 3 7.5
107-68-2 2-Propanol, 1-Methoxy- 7581.4 6034.2 0.69 24 No 3 18000
108-65-6 1-Methoxy-2-Propanol Acetate 7395.1 5885.9 0.67 24 No 3 3600
127-19-5 Dimethylacetamide 683.8 544.3 6.2E-02 2.33 No 3 1750
75-07-0 Acetaldehyde 0.8 0.6 7.3E-05 0.003 No 2 0.45
110-54-3 Hexane 2781.6 2213.9 0.25 12 No 2 9000
123-86-4 Acetic Acid, Butyl Ester 9177.6 7304.6 0.83 47.3 No 2 35500
111-76-2 2-Butoxy Ethanol 1285.9 1023.5 0.12 8 No 1 6000
7664-38-2 Phosphoric Acid 10.6 8.4 9.6E-04 0.067 No 1 50
107-21-1 Ethylene Glycol 127.7 101.6 1.2E-02 0.846 No 1 6350
7726-95-6 Bromine 7.1 5.6 6.4E-04 0.047 No 1 35
1303-96-4 Borax 7.4 59 6.7E-04 0.067 No 1 50
PLATINUM - SOLUBLE
12325-31-4 SALTS, As Pt 9.8E-03 7.8E-03 | 8.9E-07 0.0001 No 1 0.1
123-31-9 Hydroquinone 13.0 10.3 1.2E-03 0.133 No 1 100
85-44-9 Phthalic Anhydride 304 24.2 2.8E-03 0.4 No 1 300
100-42-5 Styrene 387.2 308.2 3.5E-02 6.67 No 1 1000
Selenium And Compounds As '
7782-49-2 Se 0.7 0.6 6.5E-05 0.013 No 1 10
108-94-1 Cyclohexanone 336.7 268.0 3.1E-02 6.67 No 0 5000
Micron Technology, Inc.
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Tier II Permit and Permit to Construct Application

Current Potential | Emission | IDAPA % Max IDAPA | Over % of
Consumption | Increase Rate EL Over | of | Predicted | AAC/ AAC/ | AAC/
CAS# Material (Ib/yr) (Ib/yr) (Ib/hr) (b/hr) | EL? | EL Impact | AACC | AACC? | AACC
108-05-4 Vinyl Acetate 114.4 91.1 1.0E-02 23 No 0 1730
64-17-5 Ethanol 5286.9 4208.0 0.48 125 No 0 94000
109-99-9 Tetrahydrofuran 1442.4 1148.1 0.13 39.3 No 0 29500
1305-78-8 Calcium Oxide 3.6 2.9 3.3E-04 0.133 No 0 100
7782-41-4 Fluorine 35 2.8 3.2E-04 0.133 No 0 100
1330-20-7 Xylene 695.5 553.5 6.3E-02 29 No 0 21750
1344-95-2 Calcium Silicate 15.0 11.9 1.4E-03 0.667 No 0 500
112926-00-8 | Silica, Amorphous 134 10.7 1.2E-03 0.667 No 0 500
67-56-1 Methanol 340.3 270.9 3.1E-02 17.3 No 0 13000
78-93-3 Methyl Ethyl Ketone 739.8 588.8 6.7E-02 39.3 No 0 29500
107-15-3 1,2-Ethanediamine 30.5 243 2.8E-03 1.67 No 0 1250
108-46-3 Resorcinol 51.2 40.7 4.6E-03 3 No 0 2250
120-80-9 Pyrocatechol 19.4 15.4 1.8E-03 1.33 No 0 1000
1333-86-4 Carbon Black 2.5 2.0 2.3E-04 0.23 No 0 175
124-40-3 Methanamine, N-Methyl- 6.5 5.1 5.9E-04 0.613 No 0 460
25551-13-7 Trimethyl Benzene 84.5 67.2 7.7E-03 8.2 No 0 6150
64-18-6 Formic Acid 6.4 5.1 5.8E-04 0.627 No 0 470
7631-90-5 Sodium Bisulfite 3.3 2.6 3.0E-04 0.333 No 0 250
107-02-8 Acrolein 0.2 0.1 1.5E-05 0.017 No 0 12.5
131-11-3 Dimethyl Phthalate 2.9 2.3 2.6E-04 0.333 No 0 250
628-63-7 Acetic Acid, Pentyl Ester 283.5 225.6 2.6E-02 35.3 No 0 26500
8052-41-3 Stoddard Solvent 239.8 190.9 2.2E-02 35 No 0 26250
7803-62-5 Silane 2.9 2.3 2.6E-04 0.467 No 0 350
1303-86-2 Boric Anhydride 4.0 3.2 3.6E-04 0.667 No 0 500
124-17-4 Diethylene Glycol 5.0 4.0 4.5E-04 0.846 No 0 625
YTTRIUM - (Metal And
7440-65-5 Compounds As Y) 0.4 0.3 3.4E-05 0.067 No 0 50
108-10-1 Methyl Isobutyl Ketone 75.0 59.7 6.8E-03 13.7 No 0 10250
71-36-3 1-Butanol 52.2 41.6 4.7E-03 10 No 0 7500
108-88-3 Toluene 125.5 99.9 1.1E-02 25 No 0 18750
1309-48-4 Magnesium Oxide 3.1 2.5 2.8E-04 0.667 No 0 500
94-36-0 Benzoyl Peroxide 1.4 1.1 1.3E-04 0.333 No 0 250
110-86-1 Pyridine 4.3 34 3.9E-04 1 No 0 750
75-52-5 Nitromethane 13.1 10.4 1.2E-03 3.333 No 0 2500
106-88-7 1,2-Butylene Oxide 3.0 2.4 2.7E-04 0.8 No 0 600
Micron Technology, Inc.
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Tier II Permit and Permit to Construct Application

Current Potential | Emission | IDAPA % Max IDAPA | Over % of
Consumption | Increase Rate EL Over | of | Predicted | AAC/ AAC/ | AAC/
CASH Material (b/yr) (Ib/yr) (Ib/hr) (b/hr) | EL? | EL Impact | AACC | AACC? | AACC
91-20-3 Naphthalene 11.8 9.4 1.1E-03 3.33 No 0 2500
7440-50-8 Copper 0.2 0.2 2.0E-05 0.067 No 0 50
7803-51-2 Phosphine 8.9E-02 7.1E-02 | 8.1E-06 0.027 No 0 20
75-04-7 Monoethanolamine 3.9 3.1 3.6E-04 1.2 No 0 900
409-21-2 Silicon Carbide 2.0 1.6 1.8E-04 0.667 No 0 500
13283-01-7 Tungsten (Vi) Chloride 0.2 - 0.1 1.5E-05 0.067 No 0 50
74-99-7 Methyl Acetylene 274.6 218.5 2.5E-02 109 No 0 82000
2426-08-6 N-Butyl Glycidyl Ether 18.4 14.6 1.7E-03 9 No 0 6750
75-05-8 Acetonitrile 7.0 5.5 6.3E-04 4.47 No 0 3350
Aluminum Tri-Sec-Butoxide
2269-29-9 (Forms Aluminum Oxide) 1.0 0.8 9.0E-05 0.667 No 0 500
100-41-4 Ethylbenzene 29.0 23.1 2.6E-03 29 No 0 21750
8030-30-6 Naphtha 101.6 80.9 9.2E-03 106 No 0 79500
68-12-2 Dimethylformamide 1.5 1.2 1.4E-04 2 No 0 1500
110-43-0 2-Heptanone 11.9 9.5 1.1E-03 15.7 No 0 11750
108-03-2 1-Nitropropane 4.1 3.2 3.7E-04 6 No 0 4500
7440-36-0 Antimony 2.1E-02 1.7E-02 1.9E-06 0.033 No 0 25
79-24-3 Nitroethane 13.1 10.4 1.2E-03 20.7 No 0 15500
7440-58-6 Hafnium 2.0E-02 1.6E-02 1.8E-06 0.033 No 0 25
109-66-0 Pentane 64.0 51.0 5.8E-03 118 No 0 88500
60-29-7 Ethyl Ether 38.4 30.6 3.5E-03 80.67 No 0 60500
1319-77-3 Cresol (Mixed Isomers) 0.6 0.5 5.5E-05 1.47 No 0 1100
78-92-2 Sec-Butyl Alcohol 5.5 4.4 5.0E-04 20.3 No 0 15250
62-53-3 Aniline 1.4E-04 1.1E-04 1.3E-08 0.0009 No 0 0.14
79-01-6 Trichloroethylene 2.5 2.0 2.3E-04 17.93 No 0 13450
141-78-6 Ethyl Acetate 8.8 7.0 8.0E-04 933 No 0 70000
78-83-1 Isobuty! Alcohol 0.9 0.7 8.0E-05 10 No 0 6000
110-82-7 Cyclohexane 6.1 4.9 5.6E-04 70 No 0 52500
108-87-2 Methylcyclohexane 8.7 7.0 7.9E-04 107 No 0 80500
75-44-5 Phosgene 2.2E-03 1.8E-03 | 2.0E-07 0.027 No 0 20
84-74-2 Dibutyl Phthalate 2.6E-02 2.1E-02 | 2.4E-06 0.333 No 0 250
108-91-8 Cyclohexylamine 0.2 0.2 1.7E-05 2.73 No 0 2050
12039-88-2 Tungsten Silicide 2.0E-02 1.6E-02 1.8E-06 0.333 No 0 250
78-10-4 Tetraethyl Silicate 0.3 0.3 3.0E-05 5.67 No 0 4250
142-82-5 Heptane 53 4.2 4.8E-04 109 No 0 82000
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Tier II Permit and Permit to Constrict Application

Current Potential | Emission | IDAPA % Max IDAPA | Over % of
Consumption | Increase Rate EL Over | of | Predicted | AAC/ AAC/ | AAC/
CAS# Material (Ib/yr) (Ib/yr) (Ib/hr) (Ib/hr) | EL? | EL | Impact | AACC | AACC? | AACC
110-91-8 Morpholine 0.2 0.2 2.0E-05 4.67 No 0 350
71-55-6 1,1,1 Trichloroethane 4.7 3.8 4.3E-04 127 No 0 95500
Acetic Acid, 2-Methylpropyl
110-19-0 Ester 1.6 1.3 1.5E-04 46.7 No 0 35000
107-87-9 2-Pentanone 1.6 1.3 1.5E-04 46.7 No 0 35000
75-65-0 Tert-Butyl Alcohol 0.7 0.5 6.1E-05 20 No 0 15000
19287-45-7 Diborane 2.2E-04 1.8E-04 | 2.0E-08 0.007 No 0 5
79-09-4 Proponic Acid 4.1E-02 33E-02 | 3.8E-06 2 No 0 1500
109-59-1 2-Isopropoxyethanol 9.9E-02 7.9E-02 9.0E-06 7 No 0 5250
79-10-7 Acrylic Acid 1.7E-02 1.3E-02 | 1.5E-06 2 No 0 1500
109-60-4 Acetic Acid, Propyl Ester 0.5 0.4 4.2E-05 56 No 0 42000
80-62-6 Methyl Methacrylate 0.1 9.9E-02 | 1.1E-05 273 No 0 20500
71-23-8 N-Propanol 3.3E-02 2.6E-02 | 3.0E-06 333 No 0 25000
7782-65-2 Germanium Tetrahydride 8.1E-06 6.4E-06 | 7.4E-10 0.04 No 0 30
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Tier II Permit and Permit to Construct Application

Appendix I: Modeling Protocol and Approval
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1410 North Hiiton « Boisa, ldaha 83708-1255 « (208) 373-0502 Dirk Kemgthemne, Governor
. . C. Stephan Alired, Diraclor

February 14, 2003

CERTIFIED MAIL # 7099 3220 0009 1975 4861

Mr. Martin Bauver .
Micron Technology, Inc.
8000 S. Federal Way
‘P.O.Box 6§

Boise, 10 83707-0006

Re:  Air Dispersion Modeling Protacol,
Micron Technology, Inc., Boise Facility

Dea;' Mr.Bauer:

On January 31, 2003, the Idaho Bepartrment of Environmental Quality (Department) received an aijr

+ dispersion madeling protacol from Micron Technology, Inc. for the facility in Boise, ldaho. This protocol is
Tor air dispersion modeling to be submitted in support of a Tier,If operating permit application. This
document was reviswed by our modeling staff to ensura compliance with the Department and EPA's
requirements. ’ ’ S e -

- The madeling methodology and assumplions discussed in-the protacol are appropriate far the air
dispersion modeling analysis for this project, with the following exceptions:

= Ambient air should be analyzed In the application to ensure that it dees not accur in the cavity
regions of buildings. If ambient airis present in the cavity regions of huildings then this must be
addressed with a model other than ISCST3. ISCST3 does not have the capability to analyze
concentrations to receptors located in the cavity region of buildings. ’ -

. The maximum conceqtration for each averaging period must be compared to the significant
contribution levels, : . .

= . The following design cancentrations must he used when demonsh"at_ing compii_ance with the

NAAQS: ) ' o
_+ NO, , PR ' ' C
. . Annual averaqing period — highest ambient coneentratign™ 7:. -+t <75 1 .o,

.« 50,70 " >

..A-hour averaging period ~ highest, second highest ambiént concentration
24-hour averaging period — highest, second highest ambient cancentration’

- .- Annual averaging period ~ highest ambient concentration . ’

- CO | . : .o

-hour averaging peried ~ highest, second highest ambient concentration

8-hour averaging period — highest, second highest ambient concentration

Micron Technology, Inc. 4 »
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o Pb : :
" Quarterly averaging period — highest ambient concentraticn
L4 FM“)
24-hour averaging period (NAAQS only) - "the projected 24-hour average concentrations will
not exceed the 24-hour NAAQS more than once per year on average” (EPA 2001). The
deslign concentration is dependent an the number of meteorological data years usedin
the analysis, For exampls, if five years of NWS data were used, then the design .
concentration would be the sixth highest 24-hour ambient concentration that occurred at
each receptor over that five-year period, . . .
Annual averaging periad — highest ambient concentration

+ Provide a description and justification for the parameters used in modeling each source. A
reasonable description/justification of stack gas temperatures and exit-flow velocities must be
provided with the appfication. If any sources are modeled as non-point sources, then a

" description of the actual source and a justification for the source lype chosen as well as the
- Source parameters used in the modeling must be presented.

" = The application must identify if point sources are ventad horizantally, vertically, or have a raincap
present. ’ . o

-» . If Micron Technalogy, Inc. proposes new PM10 background concentrations, it is strongly
encouraged to submit a protocol, which presents the methodology iised in developing the
background concentrations.

« DEQ requests that a discussion and justification for the use of rural dispersion coefficients be
" presented in-the application. .

The Department’s modeling staff considers the submitted dispersion modeling protocol, with the
addiional items noted above, to be complete and approved. it should be noted, however, that the
appraval of this madeling protocot! is not meant to imply approval of a completed dispersion modeling

. analysis. Please refer to the Stats of Idaho Air Quality Modeling Guideline, which is available on the
Internet at hitp:/iwww.deq.state.id us/air/air _permits.htm, for further guidance.

To ensure a complete and timely review of the final analysis, our modeling staff requasts that electronic
copies of all modeling input files (including Building Profile Input Program (BP!IP) and meteorological data
filas) and output files are submitted with an analysis report. In addition, a scaled facility plot plan, with
building heights noted, should be submitted with the analysis report. If you have any further questions,
please contact me at (208) 373-0202. '

\W. '
" Mary Anderson .

Madeling Coordinator
Air Quallty Division

-MAjml

CC:"  Bill'Ragers, Air Quality Division
Kevin Schilling, Technical Services Division
Mike McGaown, Boise Regional Office
SF Co

RF
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Acron

January 30, 2003

-Bill Rogers

Department of Environmental Quahty

1410 North Hilton
Boise, ID 83706-1255

Deanr Rogers: 1

Micron Technology, inc,

" 8oog S. Federal Way
* P.O.8ox&
" Boise, ID 83707-0006

208.368.4000

In support of Micron Technology Inc.'s (MTI) Txcr I perm.lt apphcatlon, enclosed is

this protocol. -

" MTI’s modelmg protocol. MTI requests that IDEQ prondc written or—verbal approval of

MTI remains commmed to submxttmg a complete apphcauon for our Tier II pcrrmt in
advance of the established deadline. MTI intends to schedule one more meeting with you
to resolve the issues dlscusseq during the January 22, 2003, meeting before the permit

application is submltted

If you have any quest:ons or concerns rcgardmg the enclosed protocol, please contact me

. at (208) 368-5960.

Smcere[y,

vmﬁw

Martm Bauer
Environmental Engineer

MBAdm

. Enclosure

cc/enc: Pat Nair - DEQ

..Mary Anderson -DEQ .

MEGELYE

JAN 31 2003

.By/’-p"-

|

: 'Theﬁxl{zre bf memoryA
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January 30, 2003
MTT's Tier I Permit

.Modeling Protocol

TIER II PERMIT APPLICA’I'IlON MODELING MﬁTHODOLOGY FORTHE
MICRON TECHNOLOGY, INC., BOISE FACILITY

Diépersion Model Selection

In sx"xpport of a Tier I permit zpﬁﬁcation,.regulatoxy modeling techniques have been surveyed to

select the most appropriate air quality dispersion model to simulate the various sources of air |

pollutants at the Micron Technology, Inc. (MTI) Boise facility. Building downwash and plumes that

. 'impact complex terrain ‘are issues that influence the selection of regulatory modeling tools. The
. terrain surrounding the facility is relatively flat, however, extensive complex terrain exists to the

northeast of the facility. ISCST3 is the current regulatory dispersion model for complex source
configurations and for sources subject to building downwash (40 CFR Part 51, Appendix W).. Based
on this, ISCST3 will be used to predict concentrations attributable to emissions from the facility.

_ Meteorological Data

A five-yedr mcteoroloéica! database will be constructed using surface and upper air data from Boise
Airport, consistent with DEQ's Air Quality Modeling Guideline and 40 CFR Part 51 , Appendix W.

-These data will be obtained from the EPA SCRAM Internet site for the period 1987 ta 1991, the

" Plumes above the daytime mixing height are assumed to never reach the surface and are dropped -

" most recent and worst case five-year period available on the SCRAM site. The data will be

processed for ISCST3 using the EPA meteorological pre-processor program PCRAMMET. In order

. to avoid hours of unrealistically low mixing heights caused by the interpolation algorithms in

PCRAMMET, the final input files will be screened to ensure all mixing heights, are greater than 50
meters (m); justification for this step is discussed in more detail below. ] )

"The ISCST3 dispersion model program simulates plume trapping during daytime hours using
estimates of the hourly mixing height. Plumes below the mixing height are constrained with

multiple reflections between the mixing height and the surface unti] the plume is well mixed.

from the simulations. It should be noted that mixing heights are not used during the stable hoursby - - '

ISCST3.

' TheEPA meteorological pre-processor progiams PCRAMMET and MPRM calculate hourly mixing

heights during daytime hours based on interpolation from the twice-daily data input by the user.
Using rural conditions (discussed further in “Modeling Options™), the interpolation assumes linear
growth due to convection from the surface to the afternoon maximum mixing height when the last
hour of nighttime is stable. When daytime begins just before the hour by a few minutes, the linear

interpolation can result in an unrealistically low mixing height for that hour.. These routines also
“neglect the growth of the mixed layer caused by mechanical turbulence that can be more important
- than convection for hours with even moderate wind speeds. : o ‘
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- January 30, 2003

MTI’s Tier II Permit
Modeling Protacol

Modelers. have recognized this shortcoming in PCRAMMET and MPRM for many years and it is
customary to either assign a minimum mixing height, replace the hour with a missing data flag, or
assign the mixing height using a different algorithm. The more recent pre-processor program
AERMET always checks the daytime mixing height against a mechanically driven value and

CALMET, the meteorological pre-processor program for the CALPUFF modeling system, uses a
" default minimum mixing height of 50-m. ' : . . .

The minimum mixing height for ISCST3 simulations will be 50-m based on the default minimum

.used by CALPUFF. This minimum mixing height is also near the minimum mechanical mixing

height possible in AERMET under neutral conditions. The mechanical mixing height (m) in

- AERMET is based on 2300 x. ustarl.S, where ustar is the friction velocity (m/s). For example, -

* assuming a minimum wind speed of 1 m/s at 10-m, neutral conditions, and a surface roughness

length of 0.10-m, ustar is 0.087 /s and the AERMET formula results in minimum mixing height of
59-m. Fora smoother surface with a roughness length 0 0.03-m, the minimum mixing height under
these same conditions would be 42 m. A 50-m minimum mixing height will be used to avoid

“unrealistic plume trapping of low-levei sources and the non-conservative assumption of neglecting -

- ermissions from relatively low point sources caused by the PCRAMMET algerithms. This procedure

" - Figure | displays a wind ;'ose forthe five-year meteorological database, Winds at Boise Adirport are
" bimodal, following the general southeast to northwest orientation of the valley, bounded by the Boise
and Owyhee Mountains. The average wind velocity for the five-year pediod is 3.5 meters per second-

has been applied to meteorological data sets used in modeling submitted to, and appraved by, DEQ

" in the past, .

(m/s) and periods of calm wind occur for 7.9 percent of the observations. The wind patterns at Boise
Airport should be characteristic of conditions at the facility, as it is located only 5 miles from the

airport, .

‘Modeling Options

" ISCST3 will be applied using; the previously discussed meteorological data. Emission data will be. :

- developed consistent with the discussion between MT] and DEQ on December 20, 2002, Regulatory

* défault options appropriate for rural conditions will be used in the simulations, based on the -

population density and land use of the area surrounding the facility, as outlined in DEQ’s Air Quality

" ‘Modeling Guideline and 40 CFR Part 51 Appendix W. ‘

- Receptor Locations -

"Several receptor grids will be used in simulations of the facility. The proposed modeling region

shown in Figures 2 and 3 is 5-km by 5-km, with receptors on a 200-m mesh grid and additional
receptors on the facility site boundary. Terrain elevations for the receptors will be prepared using

* United States Geological Survey 7.5-minute quadrangles. These data have a horizontal spatial
" resolution of about 30-m. Terrain heights surrounding the facility indicate receptors are not located in

“complex terrain™ (above stack height).
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Tanuary 30, 2003 .
MTI’s Tier I Permit .
Modeling Protocol

Preliminary modeling results will be reviewed, and a 50-m mesh grid will be added to ensure the
maximum concentration predictions occur within a fine receptor grid area. If the maximum
concentration of a pollutant occurs at a receptor outside the 50-m mesh grid, an additional 50-m grid
will be located around that receptor and the model will be reapplied.

Background Concentrations

In order to account for criteria pollutant emissions from other anthropogenic. and natural soufces,
background concentrations will be added to the pollutant concentrations predicted for the facility.

Background concentrations provided by -Mary Anderson of DEQ in an e-mail sent on .

- January 13, 2003, are presented inTable 1. -

Air Quality Criteria

Modeling results will be compared to the EPA’s significant impact levels (SILs) for criteria
pollutants. The design concentration for each pollutant with a 24-hour NAAQS will be based on the
sixth highest prediction at the same receptor in a five-year simulation. Annual conceptrations will be
based on the maximum annual concentration prediction. Design concentrations for pollutants

exceeding the SILs will be combined with background concentrations and compared to the

corresponding NAAQS.
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Tanuary 30, 2003

MTT's Tier I Permit
Modeling Protocol

Table 1

IDEQ Background Concentrations for Boise, Idaho Area

Bickground Concentration

Pollutant Averaging Period (kg
24-hour 80 (2)
PM10 Annual| 18 (a)
3-hour 42
S0, . 24-hour 26
: Annual 8
co L-hour 13,740 (b)
8-hour 4,680 (c)
NO, " Annual 40

. (=) PM10 background concentrations based on data from the Les Bois

School monitoring station. These concentrations may change if more

- appropriate ambient data is identified,

(%) Actual backgronnd concentration provided by IDEQ is 12 ppm CO
(¢} Actual background concentration provided by IDEQ is 4 ppm CO
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Modeling Protocol
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MTT’s Tier I Permit
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Tier I Permit and Permit to Construct Application

Appendix J: Site Plan
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Tier II Permit and Permit to Construct Application

Appendix K: Compact Disc with Model Input Files
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Appendix L: Modeled Point Sources and Parameters
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Tier II Permit and Permit to Construct Application

TABLE L-1. POINT EMISSION SOURCES

Source A];:;lc(;?;;d S‘t;;li/ Model ID
EU1 -- Natural Gas-Fired Boilers
BOILER EU1-0401 4 1 4-BOI-01
BOILER EU1-0402 4 2 4-BOI-02
BOILER EU1-0403 4 3 4-BOI-03
BOILER EU1-0404 4 4 4-BOI-04
BOILER EU1-0405 4 5 4-BOI-05
BOILER EU1-0406 4 6 4-BOI-06
BOILER EU1-0407 4 7 4-BOI-07
BOILER EU1-2501 25 1 25-BOI-01
BOILER EU1-2502 25 2 25-BOI-02
BOILER EU1-2503 25 3 25-BOI-03
BOILER EU1-2504 25 4 25-BOI-04
BOILER EU1-2505 25 5 25-BOI-05
BOILER EU1-2506 25 6 25-BOI-06
BOILER EU1-2507 25 7 25-BOI-07
BOILER EU1-2508 25 8 25-BOI-08
BOILER EU1-2509 25 9 25-BOI-09
BOILER EU1-3201 32 1 32-BOI-01
BOILERS, 8001-8006 80 1 80-BOI-01
EU4 -- Manufacturing Processes
ACID SCRUBBER 1 1 1-FS-01
ACID SCRUBBER 1 2 1-FS-02
ACID SCRUBBER 1 3 1-FS-03
ACID SCRUBBER 1X 1 1-FS-101
ACID SCRUBBER 1X 2 1-FS-102
ACID SCRUBBER 1X 3 1-FS-103
ACID SCRUBBER 1X 4 1-FS-104
AMMONIA SCRUBBER 1X 105 | 1-AMS-105
ENERGENCY SCRUBBER 3 1 3-GBFS-01
ACID SCRUBBER 4 1 4-FS-01
ACID SCRUBBER 4 2 4-FS-02
ACID SCRUBBER 5 1 5-FS-01
ACID SCRUBBER 5 2 5-FS-02
ACID SCRUBBER 5 3 5-FS-03
ACID SCRUBBER 15 1 15-FS-01
ACID SCRUBBER 15 2 15-FS-02
ACID SCRUBBER 15 3 15-FS-03
ACID SCRUBBER 15 4 15-FS-04
ACID SCRUBBER 16 1 16-FS-01
ACID SCRUBBER 16 2 16-FS-02
AMMONIA SCRUBBER 24 1 24-AMS-01
AMMONIA SCRUBBER 24 2 24-AMS-02
ACID SCRUBBER 24 3 24-FS-03
ACID SCRUBBER 24 4 24-FS-04
ACID SCRUBBER 24 5 24-FS-05
ACID SCRUBBER 24 6 24-FS-06
ACID SCRUBBER 24 7 24-FS-07

Micron Technology, Inc.

June 21, 2006
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Tier II Permit and Permit to Construct Application

Associated

Stack/

Source Building | Vent Model ID
AMMONIA SCRUBBER 24 8 24-AMS-08
ACID SCRUBBER 24 9 24-FS-09
ACID SCRUBBER 24 10 24-FS-10
ACID SCRUBBER 24 11 24-FS-11
AMMONIA SCRUBBER 24 12 24-AMS-12
AMMONIA SCRUBBER 24 13 24-AMS-13
ACID SCRUBBER 26 1 26-FS-01
ACID SCRUBBER 26 2 26-FS-02
AMMONIA SCRUBBER 24D 1 24D-AMS-01
MULTIPURPOSE SCRUBBER 24D 1 24D-MPS-01
ACID SCRUBBER 24D 1 24D-FS-01
ACID SCRUBBER 24D 2 24D-FS-02
ACID SCRUBBER 24D 3 24D-FS-03
ACID SCRUBBER 24D 4 24D-FS-04
ACID SCRUBBER 80 1 80-FS-01
ACID SCRUBBER 80 2 80-FS-02
EMERGENCY DRY SCRUBBER 10 1 10-FS-01
EMERGENCY DRY SCRUBBER 10 2 10-FS-02

Emergency Generators

GENERATOR 06 1 1 1-GEN-01
GENERATOR 08 2 1 2-GEN-01
GENERATOR 10 4 1 4-GEN-01
GENERATOR 02 10 1 10-GEN-01
GENERATOR 03 15 1 15-GEN-01
GENERATOR 12 17 1 17-GEN-01
GENERATOR 07 26 1 26-GEN-01
GENERATOR 04 24 1 24-GEN-01
GENERATOR 11 25 1 25-GEN-01
GENERATOR 13 6 1 6-GEN-01
GENERATOR 09 38 1 38-GEN-01
GENERATOR 14 17 1 17C-GEN-01
GENERATOR 16 24D 1 24D-GEN-01
GENERATOR 15 24D 2 24D-GEN-02
GENERATOR 21 24D 3 24D-GEN-03
GENERATOR 18 36 1 36-GEN-01
GENERATOR 17 36 1 36-GEN-01
GENERATOR 19 80 1 80-GEN-01
GENERATOR 20 80 2 80-GEN-02
GENERATOR 22 36 2 36-GEN-02
FIRE WATER PUMP FWP 2 FWP-2
VOC Abatement Devices
VOC Abatement Device 1X 1 1X-VOC
VOC Abatement Device 2 1 2-VOC
VOC Abatement Device 15 1 15-VOC
VOC Abatement Device 24 1 24-VOC
VOC Abatement Device 24C 1 24C-VOC
VOC Abatement Device 24D 1 24D-VOC
VOC Abatement Device 24E 1 24E-VOC
VOC Abatement Device 80 1 80-VOC

Micron Technology, Inc.

June 21, 2006
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Tier II Permit and Permit to Construct Application

Source A];f:;lc(;iil;‘;d S‘t;;l:/ Model ID
Miscellaneous Sources
COOLING TOWER 4 1 4-COOL-01
COOLING TOWER 4 2 4-COOL-02
COOLING TOWER 4 3 4-COOL-03
COOLING TOWER 4 4 4-COOL-04
COOLING TOWER 4 5 4-COOL-05
COOLING TOWER 4 6 4-COOL-06
COOLING TOWER 4 7 4-COOL-07
COOLING TOWER 4 8 4-COOL-08
COOLING TOWER 4 9 4-COOL-09
COOLING TOWER 6 1 6-COOL-01
COOLING TOWER 6 2 6-COOL-02
COOLING TOWER 6 3 6-COOL-03
COOLING TOWER 25 1 25-COOL-01
COOLING TOWER 25 2 25-COOL-02
COOLING TOWER 25 3 25-COOL-03
COOLING TOWER 25 4 25-COOL-04
COOLING TOWER 25 5 25-COOL-05
COOLING TOWER 25 6 25-COOL-06
COOLING TOWER 25 7 25-COOL-07
COOLING TOWER 25 8 25-COOL-08
COOLING TOWER 38 1 38-COOL-01
COOLING TOWER 38 2 38-COOL-02
SILO SILO1 1 SILO1
SILO SILO2 1 SILO2
The Model IDs indicate the associated building (1, 24D, etc.), the type of equipment
(“BOI” for boiler, “GEN” for generator, “FS”, “AMS” or “MPS” for wet scrubber,
“YOC” for VOC abatement device, “COOL” for cooling tower), and the unit number
(1, 2, 3, etc.). The exceptions are the fire water pump generator and the silos, and in
some cases a directional is used (E, W, S, N) with the equipment type.

Micron Technology, Inc.
June 21, 2006
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Tier I Permit and Permit to Construct Application

TABLE L-2. MODELED POINT SOURCE EMISSION RATES

Model ID Emission Rate (Ib/hr)®

NOx Cco S02 PM10
4-BOI1-01 0.904 0.955 .00718 0.0909
4-BOI-02 0.904 0.955 .00718 0.0909
4-BOI-03 1.81 1.91 0.0143 0.182
4-BOI-04 1.81 1.91 0.0143 0.182
4-BOI-05 2.11 2.23 0.0167 0.212
4-BOI-06 2.11 2.23 0.0167 0.212
4-BOI-07 0.90 0.75 0.0143 0.212
25-BOI-01 1.81 1.91 ©0.0143 0.0182
25-BOI-02 0.904 0.955 00718 0.0909
25-BOI-03 0.904 0.955 .00178 0.0909
25-BOI-04 1.81 1.91 0.0143 0.182
25-BOI-05 1.81 1.91 0.0143 0.182
25-BOI-06 0.90 0.75 0.0143 0.182
25-BOI-07 0.90 0.75 0.0143 0.182
25-BOI-08 0.90 0.75 0.0143 0.182
25-BOI-09 0.90 0.75 0.0143 0.182
32-BOI-01 0.11 0.09 .000643 0.0084
80-BOI-01 1.14 0.96 .00686 0.104
1-FS-01 0.00468
1-FS-02 0.00468
1-FS-03 )
1-FS-101 : 0.238
1-FS-102 0.238
1-FS-103 0.238
1-FS-104 (b)
1-AMS-105 0.0340
3-GBFS-01 (©
4-FS-01 )
4-FS-02 0.000695
5-FS-01 0.000775
5-FS-02 0.000775
5-FS-03 (b)
15-FS-01 0.181
15-FS-02 0.181
15-FS-03@ 0.183
15-FS-04 (b)
15-AMS-05 0.0596
15-AMS-05 (b)
16-F§-01 0.00011
16-FS-02 (b)
24-AMS-01 0.0354
24-AMS-02 0.0354
24-FS-03 0.0354
24-FS-04 0.0257
24-FS-05 _ 0.0257
24-FS-06 0.0181
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Tier II Permit and Permit to Construct Application

Model ID Emission Rate (Ib/hr)®
NOx co S02 PM10
24-FS-07 0.0181
24-AMS-08 0.0296
24-FS-09 0.0272
24-FS-10 ®)
24-FS-11 )
24-AMS-12 (b)
24-AMS-13 0.00969
26-FS-01© 0.0410
26-FS-02 (b)
24D-AMS-01 0.0216
24D-MPS-01 0.00863
24D-FS-01 0.0388
24D-FS-02 0.0388
24D-FS-03 0.0388
24D-FS-04 ®)
80-FS-01 0.0050
80-FS-02 )
10-FS-01 (©)
10-FS-02 (©
1-GEN-01 33.22 6.19 2.52 1.18
1X-GEN-01 33.22 6.19 2.52 1.18
4-GEN-01 27.12 11.92 7.39 0.60
10-GEN-01 10.46 2.26 0.70 0.75
15-GEN-01 34.99 7.63 5.84 0.77
17-GEN-01 27.12 11.92 7.39 0.60
17C-GEN-01 32.55 11.92 7.39 0.85
| 26-GEN-01 51.42 2.37 2.33 0.29
24-GEN-01 51.42 2.37 2.33 0.29
25-GEN-01 32.55 11.92 7.39 0.85
6-GEN-01 32.55 11.92 7.39 0.85
38-GEN-01 8.98 29 0.6 0.83
24D-GEN-02 32.55 11.92 7.39 0.85
24D-GEN-03 32.55 11.92 7.39 0.85
36-GEN-01 51.42 237 2.33 0.29
36-GEN-01 51.42 237 233 0.29
80-GEN-01 32.55 11.92 7.39 0.85
FWP-02 14.83 3.21 0.99 1.06
IX-voC 0.15 0.126 0.000855 0.0114
2-VOC 0.2 0.168 0.00114 0.0152
15-vOC 0.2 0.168 0.00114 0.0152
24-VOC 0.15 0.126 0.000855 0.0114
24C-VOC 0.075 0.063 0.000428 0.0057
24D-VOC 0.2 0.168 0.001140 0.0152
24E-VOC 0.15 0.126 0.000855 0.0114
80-VOC 0.09 0.0756 0.000513 0.00684
4-COOL-01 0.0563
4-COOL-02 0.0563
4-COOL-03 0.0563
4-COOL-04 0.0563
Micron Technology, Inc.
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Tier II Permit and Permit to Construct Application

Model ID Emission Rate (Ib/hr)®

NOx co SO2 PM10
4-COOL-05 0.0563
4-COOL-06 0.1952
4-COOL-07 0.1952
4-COOL-08 0.1952
4-COOL-09 0.1952
6-COOL-01 0.1952
6-COOL-02 0.1952
6-COOL-03 0.1952
25-COOL-01 0.2626
25-COOL-02 0.2626
25-COOL-03 0.2626
25-COOL-04 0.2626
25-COOL-05 0.2626
25-COOL-06 0.2626
25-COOL-07 0.2626
25-COOL-08 0.2626
38-COOL-01 0.1952
38-COOL-02 0.1952
SILO1 0.006
SILO2 0.006

(a) Emissions from the boilers, the cooling towers, and diesel generators are the

hypothetical maximum emissions.

(b) Wet scrubbers operate in groups, with one scrubber kept in standby mode.
Emissions are apportioned to the operational scrubbers.
(c) Emergency Use Only
(d) Includes the former fugitive emission of 16 lb/yr.
(e) Includes the former fugitive emission of 378 Ib/yr.

Micron Technology, Inc.
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Tier II Permit and Permit to Construct Application

TABLE L-3. POINT SOURCE PARAMETERS

Stack Stack Exhaust Exhaust
Model ID Height Diameter Temperature | Exit Velocity

(ft) (ft) ¥ (ft/s)
4-BO1-01 35 1.8 478 30.0
4-BOI1-02 35 1.8 478 30.0
4-BOI-03 35 2.5 478 30.0
4-BOI-04 35 2.5 478 30.0
4-BOI-05 35 2.5 478 30.0
4-BOI-06 35 2.5 478 30.0
4-BOI-07 35 2.5 478 30.0
25-BOI-01 44 2 478 30.0
25-B0OI1-02 44 2 478 30.0
25-BOI-03 44 3 478 30.0
25-BOIL-04 44 3 478 30.0
25-BOI-05 44 2 478 30.0
25-BOI-06 44 3 478 30.0
25-BOI-07 44 3 478 30.0
25-BOI-08 44 3 478 30.0
25-BOI1-09 44 3 478 30.0
32-BOI-01 22 1.17 478 12.0
80-BOI-01 48 1.33 350 12.7
1-FS-01 67 2.8 60 54.1
1-FS-02 67 2.8 60 54.1
1-FS-03 67 2.8 60 54.1
1-FS-101 74 3.17 60 73.9
1-FS-102 74 3.17 60 73.9
1-FS-103 74 3.17 60 73.9
1-FS-104 69 3.17 60 73.9
1-AMS-105 69 3.17 60 31.7
3-GBFS-01 69 1.18 60 82.5
4-FS-01 48 3 60 27.6
4-FS-02 48 3 60 27.6
5-FS-01 40 2 60 50.4
5-FS-02 40 2 60 50.4
5-FS-03 40 2 60 50.4
15-FS-01 57 3.83 60 50.9
15-FS-02 57 3.83 60 50.9
15-FS-03 57 3.83 60 50.9
15-FS-04 57 4.17 60 50.9
15-AMS-05 57 3.0 60 27.4
15-AMS-06 57 3.0 60 27.4
16-FS-01 39 1 60 50.9°
16-FS-02 39 1 60 50.9
24-AMS-01 48 2.5 60 47.5
24-AMS-02 48 2.5 60 475
24-FS-03 48 2.5 60 475
24-FS-04 48 2.5 60 23.8
24-FS-05 48 2.5 60 23.8
24-FS-06 58 45 60 21.0

Micron Technology, Inc.
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Tier II Permit and Permit to Construct Application

Stack Stack Exhaust Exhaust
Model ID Height Diameter Temperature | Exit Velocity

() (t) ¥ (ft/s)
24-FS-07 58 4.5 60 21.0
24-AMS-08 48 2.5 60 39.7
24-F§-09 58 4 60 39.8
24-FS-10 63 4 60 39.8
24-FS-11 48 2.5 60 12.6
24-AMS-12 48 2.67 60 31.9
24-AMS-13. 48 2.67 60 31.9
26-FS-01 50 4.0 60 23.9
26-FS-02 50 4.0 60 23.9
24D-AMS-01 65 3.8 60 47.8
24D~ MPS -01 65 3.8 60 26.5
24D-FS-01 65 3.8 60 65.1
24D-FS-02 65 3.8 60 65.1
24D-FS-03 65 3.8 60 65.1
24D-FS-04 65 3.8 60 65.1
80-FS-01 48 3.5 60 31.2
80-FS-02 48 35 60 31.2
1-GEN-01 13 0.75 878 312
1X-GEN-01 13 0.75 878 312
4-GEN-01 18 0.67 819 517
10-GEN-01 9 0.67 992 163
15-GEN-01 13 0.67 878 163
16-GEN-01 18 0.67 819 517
17-GEN-01 9 0.67 819 517
17C-GEN-01 18 0.67 819 517
26-GEN-01 15 0.75 905 363
24-GEN-01 15 0.75 905 363
25-GEN-01 18 0.67 819 517
6-GEN-01 12 0.67 819 517
38-GEN-01 9 0.5 908 203
24D-GEN-02 18 0.67 819 517
24D-GEN-03 18 0.67 819 517
36-GEN-01 15 0.75 905 363
36-GEN-02 15 0.75 905 363
80-GEN-01 48 0.67 819 517
FwWP-2 18 0.5 1000 255
1X-VOC 68 1.18 735 102.1
2-VOC 47 1.18 735 228.6
15-VOC 46 1.18 735 457.2
24-YOC 60 1.18 735 102.1
24C-VOC 55 1.18 735 102.1
24D-VOC 55 1.18 735 2286
24E-VOC 69 1.18 735 129.5
80-VOC 86 1.18 735 76.2
4-COOL-01 20 13 AMB. 26.0
4-COOL-02 20 13 AMB. 26.0
4-COOL-03 20 13 AMB. 26.0
4-COOL-04 20 13 AMB. 26.0
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Tier II Permit and Permit to Construct Application

Stack Stack Exhaust Exhaust
Model ID Height Diameter Temperature | Exit Velocity

(ft) (ft) ¥ (ft/s)
4-COOL-05 20 13 AMB. 26.0
4-COOL-06 25 24 AMB. 14.0
4-COOL-07 25 24 AMB. 14.0
4-COOL-08 25 20 AMB. 17.0
4-COOL-09 25 20 AMB. 17.0
6-COOL-01 14 AMB. 42
6-COOL-02 14 AMB. 42
6-COOL-02 14 AMB. 42
25-COOL-01 35 24 AMB. 14.0
25-COOL-02 35 24 AMB. 14.0
25-COOL-03 35 24 AMB. 14.0
25-COOL-04 35 24 AMB. 14.0
25-COOL-05 35 24 AMB. 14.0
25-COOL-06 35 24 AMB. 14.0
25-COOL-07 35 24 AMB. 14.0
25-COOL-08 35 24 AMB. 14.0
38-COOL-01 24 10 AMB. 33
38-COOL-02 24 10 AMB. 33
SILO1 65 1.6 AMB. 5.8
SILO2 65 1.6 AMB. 5.8

Micron Technology, Inc.
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Appendix M: Modeled Volume Sources and Parameters
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TABLE M-1. VOLUME SOURCE PARAMETERS

e Volume Source Associated Release . .
B‘leil:g/ # oSfO:l’:‘l::;ne Horizontal Structure Vertical | Height Sl%:::;‘ y Sl%;l)a z
Dimension (m) Dimension (m) (m)
22 2 37.09 10.06 5.03 8.63 4.68
TABLE M-2. PM10 FUGITIVE EMISSION RATES
Source Building/ PM10
Area (Ib/yr)
Water Services 22 5,030
Micron Technology, Inc.
M-1 MTI10000095
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